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1.0 PROJECT DESCRIPTION

1.1 INTRODUCTION

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA or
Superfund) was passed on December 11, 1980. Among many things this law authorizes the
United States Environmental Protection Agency (EPA) to respond to releases or threats of releases
of hazardous substances, or pollutants or contaminants into the environment which may present an
imminent or substantial danger to public health, welfare or the environment. There are three
primary ways sites can be cleaned up with CERCLA authority: enforcement removal actions, and
remedial activities. Each of these ways are discussed in detail below.

This Quality Assurance Project Plan (QAPP) is a compilation of methods and procedures which
are followed by the Illinois Environmental Protection Agency (IEPA) Site Assessment Program to
ensure quality in site investigations. This QAPP provides guidance to fulfill the requirements of
CERCLA in protecting human health and the environment.

Data Quality Objectives

The Data Quality Objectives (DQO) Process, a systematic planning tool based on the Scientific
Method for establishing criteria for data quality and for developing data collection designs. By
using the DQO Process to plan environmental data collection efforts, EPA can improve the
effectiveness, efficiency, and defensibility of decisions in a resource-effective manner. The DQO
process used by the Site Assessment Program will be based on the process described in “Guidance
for the Data Quality Objectives Process”, September, 1994. EPA QA/G-4:EPA/600/R-96/055.

DQOs are qualitative and quantitative statements derived from the outputs of the first six steps of
the DQO Process that:

1) Clarify the study objective;

2) Define the most appropriate type of data to collect;
3) Determine the most appropriate conditions from which to collect the data; and
4) Specify tolerable limits on decision errors which will be used as the basis for establishing

the quantity and quality of data needed to support the decision.
The DQOs are then used to develop a scientific and resource-effective data collection design.

The DQO Process is a strategic planning approach based on the Scientific Method that is used to
prepare for a data collection activity. It provides a systematic procedure for defining the criteria
that a data collection design should satisfy, including when to collect samples, where to collect
samples, the tolerable level of decision errors for the study, and how many samples to collect. By
using the DQO Process, the Agency will assure that the type, quantity, and quality of

9
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environmental data used in decision making will be appropriate for the intended application. In
addition, the Agency will guard against committing resources to data collection efforts that do not
support a defensible decision.

The DQO Process consists of seven steps, as shown in below. The output from each step
influences the choices that will be made later in the Process. Even though the DQO Process is
depicted as a linear sequence of steps, in practice it is iterative; the outputs from one step may lead
to reconsideration of prior steps. This iteration should be encouraged since it will ultimately lead
to a more efficient data collection design. During the first six steps of the DQO Process, the
planning team will develop the decision performance criteria (DQOs) that will be used to develop
the data collection design. The final step of the Process involves developing the data collection
design based on the DQOs. The first six steps should be completed before the planning team
attempts to develop the data collection design because this final step is dependent on a clear
understanding of the first six steps taken as a whole. Above all, every step should be completed
before data collection begins.

Each of the seven steps is described briefly below.

Step 1: State the Problem — Concisely describe the problem to be studied. Review prior studies
and existing information to gain a sufficient understanding to define the problem.

Step 2: Identify the Decision — Identify what questions the study will attempt to resolve, and what
actions may result.

Step 3: Identify the Inputs to the Decision — Identify the information that needs to be obtained
and the measurements that need to be taken to resolve the decision statement.

Step 4: Define the Study Boundaries — Specify the time periods and spatial area to which
decisions will apply. Determine when and where data should be collected.

Step 5: Develop a Decision Rule — Define the statistical parameter of interest, specify the action
level, and integrate the previous DQO outputs into a single statement that describes the
logical basis for choosing among alternative actions.

Step 6: Specify Tolerable Limits on Decision Errors — Define the decision maker's tolerable
decision error rates based on a consideration of the consequences of making an incorrect
decision.

Step 7: Optimize the Design — Evaluate information from the previous steps and generate

alternative data collection designs. Choose the most resource-effective design that meets all
DQOs.

10
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The site specific Work Plans and Field Sampling Plans for each Site Assessment will contain the
details of how the DQO process was applied to each site.

1.2 ENFORCEMENT

CERCLA grants EPA broad authority to take action against responsible parties, including owners,
operators and generators, to bring about response action at sites. Responsible parties can be held
liable for up to three times the cost of clean up if Superfund monies have to be used to clean up a
site.

1.3 REMOVAL

The removal program allows EPA to respond to releases quickly, thereby mitigating immediate
threats to human health and the environment. However, recent amendments to the National
Contingency Plan (NCP), which is EPA’s plan for addressing releases of hazardous materials,
expand removal authority to also cover situations not routinely thought of as immediate removals.
Therefore, releases or threats of releases at or near the surface, independent of whether they pose
an immediate threat, may now be addressed under the removal program. These removal actions
are defined as time-critical and non-time critical removal actions depending on the site and the
situation.

The primary limitation to removal actions is, that they can cost no more than $1 million and last
no more than 6 months unless continued response (1) is required to prevent, limit or mitigate an
emergency, (2) there is an immediate risk, (3) and no one else will provide the assistance.

The two key groups that oversee removal actions are the Coast Guard and EPA. The Coast Guard
primarily responds to releases of hazardous materials in coastal areas and will support EPA at
inland areas when requested. EPA primarily responds to inland releases through its contract
technical assistance team (TAT) and Emergency Response Cleanup Services Contracts (ERCS).
The TAT contractor, among other things, has responsibility for conducting preliminary
assessments for removal actions and directing removal actions. The ERCS contractor has
responsibility for implementing the selected removal actions including contaminant and
countermeasures; cleanup, mitigation, and disposal; site restoration; and analytical services.

The removal program is designed to respond to releases more quickly than the remedial program
which requires National Priorities List (NPL) listing. However, the Site Assessment program has
become more active in removal actions. The Regional Integrated Site Evaluation (RISE)
Information form is the primary mechanism by which cooperation and communication between

11
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removal and remedial programs occurs. RISE forms include all pertinent site information
including a site description, a summary of previous investigations, potential targets, and a
description of the hazardous waste present. RISE forms and recommendations are shared and
coordinated between programs as sites are discovered. If State personnel confront immediate
removal situations, and the State is unable to take response actions or force responsible parties to
take response actions, the site should be promptly referred to the EPA Regional office for action.
These sites are referred to EPA by completing this RISE form which in turn initiates the above

Process.

1.4 REMEDIAL

1.4.1 DISCOVERY

Discovery is the process of identifying previously unknown potential hazardous waste sites.
Sources for this information could include, but are not limited to the following:

¢ informal community site notification hot lines, citizen complaints

Federal/State site notification programs and referrals

historical or recent aerial photo imagery

land use records

other sources

When a site initially comes to the attention of the Site Assessment or Removal programs, it is not
automatically entered into EPA's Comprehensive Environmental Response Compensation and
Liability Information System (CERCLIS). Sites now undergo an initial screening by
representatives of the remedial and/or removal programs. The site is entered into CERCLIS if
further site investigation is deemed necessary by completing a RISE form. It should be noted that
CERCLIS i1s not a comprehensive list of all potential sites in the country--only those that have
been reported to EPA.

1.4.2 INTEGRATED ASSESSMENT
(PRELIMINARY ASSESSMENT/SCREENING SITE INSPECTION EQUIVALENT)

The Integrated Assessment (IA) was developed to provide a means to conduct a single evaluation
process for site assessment and removal concerns. It consists of a single continuous site

12
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evaluation, which combined the activities of the Preliminary Assessment and the Screening Site
Inspection. An IA also includes a removal program analysis component. Generally, an [A
examines hazardous waste sites to determine if a site poses a threat to human health and/or the
environment, to determine if a removal action is warranted, to better define the extent of the
problem, to determine if further action is warranted, and to provide a data base sufficient to apply
the EPA Hazard Ranking System (HRS) which is described in Section 1.4.6.

After site discovery and the RISE process is complete and both programs have determined that
further investigation in conjunction with a removal action, following a removal action, or in the
absence of any removal action is necessary, the site is placed on CERCLIS and an Integrated
Assessment begins. The RISE form is forwarded to the Early Action Project Manager in the
Emergency Response Branch of the Superfund Division, who in turn will provide the information
to the Region 5 Removal Program. If the potential for a removal is present, then the State will
contact the Regional Removal representative and every attempt will be made to coordinate the
initial site activities, especially the reconnaissance visit.

A variety of information is necessary to complete the IA including site specific data on the
hazardous substances present, pollutant dispersal pathways, types of receptors, facility
management practices, and readily known potential responsible parties. The scope of an IA can
vary depending on the nature of existing information available on the site.
The following types of tasks are appropriate for an IA:
o review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn
Maps; U.S. Geological Survey, Soil Conservation Service information; and other
geological, hydrological, and topographical data
e conduct a site reconnaissance Visit

e screen site with portable field instruments for air releases and radioactivity

¢ survey and document the site, structures, topography, lagoons, drainage, drums, bulk
tanks, monitoring wells, roads, access points, boundaries, etc.

e document location of potentially affected homes, public buildings, natural areas, other
populations, etc.

¢ identify migration pathways and sources of hazardous waste
® review operator records

e screen samples before collection with the Toxic Vapor Analyzer (TVA) and perhaps

13
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conduct other screening activities with Immunoassays and/or X-ray fluorescence

depending on the site
o use the Geoprobe to gather data on site geology and to collect groundwater samples

e collect/analyze on and off-site, sediment surface soil, open drums and waste samples
for volatile organic compounds, extractable organic compounds (this includes
base/neutral extractables, acid extractables, and pesticides/ polychlorinated biphenyls
(PCBs)), and inorganic compounds

e collect/analyze groundwater and surface water, and or lagoons for volatile organic
compounds, extractable organic compounds (this includes base/neutral
extractables, acid extractables, and pesticides/PCBs), and inorganic compounds

e HRS scoring

An important task of the [A, as mentioned above, is sample collection. When the decision is made
to proceed with sampling, the State will notify the Early Action Project Manager with a
correspondence including a workplan and a PA-Scoring package. Under the Site Assessment
program, an average of 10-20 samples per site is routine. In addition to collecting samples for the
HRS score, consideration is given to removal assessment and possible initial remedial
investigations needs. States should attempt, where feasible, to limit sample collection to this
amount. However, this amount may not be appropriate considering the size, complexity, nature of
the pathways and the amount of existing reliable analytical data. If it is impossible to effectively
score the site with 20 samples then it is appropriate to collect more.

Completion of the IA will generally include a formal report which addresses the site history,
operations, waste characteristics, and a discussion of the migration pathways. The report will also
include photographic documentation, site and area maps, presentation of analytical data, and a
PreScore scoring package. Also, accompanying the report will be a site recommendation. Based
on the information collected, one of the following decisions/recommendations must be made:

- no further remedial action planned (NFRAP)
- further investigation
- proceed with HRS scoring package

During the initial stage of the Integrated Assessment investigation, it may be determined that a site
does not pose a threat to human health and/or the environment. In this case a NFRAP Integrated
Assessment (Preliminary Assessment Equivalent), which is an abbreviated version of an
Integrated Assessment, is the result. This decision usually comes after a review of all pertinent
information (including removal action information, if applicable) and a site reconnaissance visit.
The information available suggests that this site does not pose a threat and that sampling is not
necessary. This investigation should characterize any hazardous substances present, potential

14



IL EPA QAPP

Table of Contents
Revision#4

January 2003
Page 15 of 107

migration pathways, and the potential populations and resources that may be affected.
A NFRAP Integrated Assessment may include the following tasks:
e review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn
Maps; U.S. Geological Survey, Soil Conservation Service information; and ~ other
geological, hydrological, and topographical data
e conduct a site reconnaissance visit
¢ identify potential targets, migration pathways, and sources of hazardous waste

e screen the site with portable field instruments for air releases and radioactivity

e survey and document site, structures, topography, lagoons, drainage, drums, bulk tanks,
monitoring wells, roads, access points, boundaries, etc.

e rcview operator records

A report that is the equivalent of a Preliminary Assessment will be completed and accompanied by
a PreScore scoring package.

1.4.3 SITE TEAM EVALUATION PRIORITIZATION (STEPYESI EQUIVALENT

The Site Team Evaluation Prioritization (STEP)/ESI Equivalent was developed to allow for
additional investigations beyond the previously completed Preliminary Assessments, Screening
Site Inspections, or [As to provide sufficient documentation to decide on the appropriate future
course of action for sites. The purpose of a STEP/ESI Equivalent is to gather additional
information to further assess potential site concerns and to assist in determining if a site is eligible
for the NPL.

Much of the same information and tasks necessary for the completion of the Integrated
Assessment is also necessary for a STEP/ESI Equivalent investigation. However, most of this
information has already been gathered in the Preliminary Assessment and the Screening Site
Inspection. Therefore, the STEP/ESI Equivalent is utilized to fill in data gaps and make a
determination if the site is an NPL candidate. The types of tasks appropriate for a STEP/ESI
Equivalent include the following:

* gather updated information regarding site operations, hazardous wastes, and disposal
procedures
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o collect samples to fill in data gaps and to further identify affected or potentially
affected target populations and/or resources

e analyze samples for volatile organic compounds, extractable organic compounds (this
includes base/neutral extractables, acid extractables, and pesticides/PCBs), and

inorganic compounds

e quantify the threats posed by a site to support HRS scoring

e collect additional samples to attribute hazardous substances to site operations
Again, before sampling activities are conducted, the State will notify the Early Action Project
Manager with a correspondence including a workplan and a PA-Scoring or a PreScore package.
The number of samples collected during the STEP will range from a few up to the number
typically collected during a CERCLA Expanded Site Inspection. The nature and amount of field
work will be dictated by the existence of available information on the site. Again, a report
accompanied by an updated PreScore scoring package and a site recommendation will be
completed. Based on the information collected, one of the following decisions/recommendations
must be made:

e no further remedial action planned (NFRAP)

o further investigation

e proceed with HRS scoring package

1.4.4 EXPANDED SITE INSPECTION (ESI)

Expanded Site Inspections (ESIs) are optional activities. The objective of the Expanded Site
Inspection is to collect all data necessary to prepare an HRS scoring package to propose the site to
the NPL. In most cases, Expanded Site Inspections are necessary for complex sites where
additional data is needed to substantiate or strengthen an HRS score. Expanded Site Inspections
may also be needed to further define the extent or potential for contamination, more extensively
determine the identity/quantity of waste materials or contaminants disposed on site, better
identify/quantify target populations or environments.

The more conventional activities and techniques often provide enough data to score a site for the
NPL. However, in some instances additional information and more sophisticated technology may
be necessary especially for complex sites. Before additional sampling activities are conducted, the
State will notify the Early Action Project Manager with a correspondence including a workplan
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and a PreScore package. Appropriate tasks may include:
e conducting interviews with those knowledgeable about the site
e installing wells to obtain better data on the presence of contaminants in groundwater
e collecting samples to attribute hazardous substances to site operations
o collecting samples to further identify targets
o conducting geophysical studies
¢ conducting complex background sampling studies
¢ collecting any other missing HRS data for the pathways of concern

After an Expanded Site Inspection is completed sufficient information and documentation exists 10
proceed with NPL listing.

Data Usage and Assessment

In the Site Assessment Program, sampling and the associated analytical work are necessary for
Integrated Assessments, Site Team Evaluation Prioritizations, and Expanded Site Inspections. The
primary purpose for this analytical work is to complete a site characterization using the HRS. For
most sites where unknown contaminants may be present, samples are analyzed for the Target
Compound List (Refer to Tables 5-1 through 5-4). This analytical data may also be of secondary
use in the Remedial Investigation or in relation to public health concerns. The Remedial
Investigation is, however, designed to develop an analytical data base for contamination
assessment and public health concerns that is independent from and more intensive than the
analytical data of the Site Assessment program (Refer to Section 1.4.7).

Samples are sent to the USEPA Contract Lab Program or to IEPA labs. Soil, sediment, waste,
surface water, and groundwater analyses all undergo data assessment by Quality Assurance
Coordinators and the laboratory managers for the data produced in their laboratories. The data
assessment will be done in terms of instrument conditions, initial calibration, continuous
calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses,
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses.
All of the analyses and recoveries must meet established limits (Refer to Appendix E). For
samples sent to IEPA labs, the IEPA Quality Assurance Section will manually validate the data
package prepared by the laboratory equivalent to Contract Lab Program requirements and results
will be reported to the Site Assessment staff of the Division of Land Pollution. For samples
analyzed through the Contract Lab Program, data is validated by ESAT manual data validation or
reviewed by a Computer-Aided Data Review and Evaluation (CADRE) software. If a CADRE
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review is conducted, it should be noted that, if needed, a full manual data review can be requested
in the future. However, for ESIs or sites with a known scoring potential a manual review should
be requested before samples are analyzed. The analytical results are then sent to US EPA and
forwarded to the Site Assessment staff.

The target parameters and associated reporting/detection limits for the Site Assessment Program
are contained in Appendix E.

Site Assessment staff then compute the HRS score using this analytical data. The analyses are
compared to the background level and/or detection limits. Any parameter with a value that is
three times greater than the background concentration or greater than the sample quantitation limit
if the parameter is undetected in the background sample represents an observed release to the
environment. The absence or the confirmation of an observed release is a significant factor in the
computation of the HRS score. This analytical data, staff recommendations and conclusions, and
reports are reviewed by the Illinois Site Assessment Program Manager. After needed corrections
are made, the report and the HRS score will be transmitted to USEPA, Division of Superfund,
Emergency Response Branch, Response Section 3 for review.

1.4.5 SITE ASSESSMENT TEAMS (SAT)

A Site Assessment Team 1s formed at the request of the Site Assessment Program manager. The
objective of the SAT is to discuss and determine a site strategy. The various topics of discussion
will vary from site to site, however, common topics include identifying potentially responsible
parties, assessing public health concerns and ecological risks, discussing the need for a removal
action, and enforcement issues. A Site Assessment Team consists of State members representing
a variety of programs including, but not limited to, the Site Assessment Unit, the National
Priorities Unit, Legal Council, and the Community Relations Unit. However, it may be beneficial
to have other individuals or program representatives with knowledge of the site on the team.

1.4.6 HRS/NPL

The Hazard Ranking System (HRS) is a model developed and designed to rate the relative severity
of a hazardous waste site against other sites. The score is based on (1) the relative potential of
substances to cause hazardous situations, (2) the likelihood and rate at which the substances may
affect human and environmental receptors, and (3) the severity and magnitude of potential effects.

Appropriate activities include:

e assemblage of all the information required to develop a hazard ranking score

¢ preparation of the formal documentation record and supporting information
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o development of the scoring package

The National Priorities List (NPL) is compilation of the highest priority sites in the country. Each
site included on the NPL was scored using the HRS. Congress mandated that EPA publish and
update this list on a regular basis. A site must be listed on the NPL in order to be eligible for
remedial action. However, it is important to note that enforcement activity is not specifically
relevant to NPL considerations. EPA's policy is to score all sites regardless of their enforcement
status. This will ensure fair and equitable treatment of all sites.

Ultimately, it is the responsibility of the EPA to recommend sites for NPL consideration.
However, States also have a role in reviewing and commenting on recommended sites. A
Regional Decision Team (RDT) may be formed to determine which sites should proceed with
placement on the NPL. The RDT consists primarily of members from the EPA, however, at least
one member from the state usually 1s presented or consulted. Often, a SAT will provide relevant
information.
The following is an outline of the chronology by which sites are submitted for NPL consideration:

e apply HRS scoring system

e submission of information/NPL package

e Regional quality control

o EPA-Headquarters quality assurance audit

e sites that pass are published in the Federal Register

e sites pass through 60 day public comment period

o sites successfully passing through comment period are published as final in the Federal
Register

e litigation

When a site is submitted to EPA Headquarters for NPL consideration, the submittal must contain
the following components:

e complete set of HRS worksheets

¢ documentation record
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e Dbibliography of information sources

e short narrative summary for press release

Once a site has been scored using the HRS and submitted for NPL consideration, the Region
performs a quality control review. This QC review involves:

e ensuring that submittal is complete
e ensure correct arithmetic and language

e ensure scores for individual factors are appropriate based on information in the
documentation record

e resolve and correct with preparer any errors or discrepancies
EPA-Headquarters QA involves:

e ensure accurate interpretation of technical data and arithmetic assignment of HRS
values

e cnsure consistent inter region EPA policy application

e ensure equitable treatment for all sites nationally

e cnsure technically valid professional judgement exercised
After the entire review process is complete, a letter from the Governor (or an appointee)
recommending the site be listed on the NPL is necessary for listing. This process should be

initiated as early in the site assessment process as practical, ideally before initiating a HRS
package.

1.4.7 REMEDIAL INVESTIGATION (RI)

After a site is placed on the NPL, a remedial investigation is completed to assist in determining the
remedial course of action. A remedial investigation is an investigation intended to gather the data
necessary to:

* determine more precisely the nature and extent of problems at the site

e cstablish cleanup criteria for the site

20



IL EPA QAPP

Table of Contents
Revision#4

January 2003
Page 21 of 107

o identify preliminary alternative remedial action
e support the technical and cost analyses of the alternatives

In order to conduct a remedial investigation and all activities subsequent to a remedial
investigation, the site must be listed on the NPL.

1.4.8 FEASIBILITY STUDY (FS)

A feasibility study is intended to:

¢ cvaluate alternative remedial actions from a technical, environmental, and cost-
effectiveness perspective

e recommend the cost-effective remedial action

e prepare a conceptual design, cost estimate for budgetary purposes, and a preliminary
construction schedule

1.4.9 REMEDIAL DESIGN (RD)

In this phase of a remedial action, the selected remedy in clearly defined in a bid package so that
the remedy can be implemented. It can take the form of a site cleanup plan, a relocation plan or
engineering drawings and specifications.

1.4.10 IMPLEMENTATION/CONSTRUCTION/REMEDIAL ACTION

The construction phase is the phase at which actual clean up occurs based upon the designs
prepared in the design phase. Implementation can range from building containment structures,
removal of drums, installation of fences, relocation of residents, provision of alternative water
supplies, installation of site monitoring systems, construction of clay caps, etc.

1.5 REDEVELOPMENT ASSESSMENTS (RA)

Changes have occurred in the remedial portion of the Superfund program resulting in another type
of site investigation. A portion of the CERCLA site assessment funds have been allocated to
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complete assessments at Brownfield sites. The Brownfield Initiative came about from an effort to
clean sites up without the traditional CERCLA process. Brownfields are typically abandoned,
idled, or under-used industrial and commercial properties where redevelopment is complicated by
real or perceived environmental contamination. The purpose of a Redevelopment Assessment is
to determine if any environmental or public health concerns exist at a Brownfield site which may
impede future redevelopment of the property. The Brownfield Initiative and in turn
Redevelopment Assessments are intended to assist states, communities, owners, and other
stakeholders in the economic redevelopment of these properties.

Generally, potential sites will be identified through a cooperative effort with communities,
municipal officials, and the state. As a result, the state and the community work in cooperation
toward the property redevelopment.

RA investigations will gather information about the site including the location of past and present
industrial activities at the site, the potential environmental migration pathways of concern, the
identity of concentrations of contaminants at the site, and an evaluation of the need for remedial
and/or removal actions at the property. To gather this information and complete a RA, the
following tasks are appropriate:

e review of files; reports; well logs; aerial imagery; Sanborn Maps; and U.S. Geological
Survey, Soil Conservation Service, and other institutions with geological, hydrological,
and topographical data

e conduct a site reconnaissance visit

¢ conduct geophysical studies especially metal detector surveys to determine the
presence or absence of underground storage tanks, buried drums, and/or other buried

objects

e determine the presence or absence of asbestos and other materials that may require
removal or complicate redevelopment

e screen samples before collection with the TVA and/or Immunoassays
e use the Geoprobe to gather data on site geology and collect groundwater samples

¢ collect/analyze samples for volatile organic compounds, extractable organic
compounds (this includes base/neutral extractables, acid extractables, and
pesticides/PCBs), and inorganic compounds.

* collect/analyze soil samples by the TCLP (Toxicity Characteristics Leaching
Procedure) method to determine the presence or absence of hazardous waste

22



IL EPA QAPP

Table of Contents
Revision#4

January 2003
page 23 of 107

A workplan will be sent to the Early Project Managers at USEPA to notify them of the upcoming
sampling event. In general, more samples are collected during a redevelopment assessment than
during traditional CERCLA activities to assist in characterizing the site.

The Redevelopment Assessments differ from traditional CERCLA activities, however, much of
the site investigation is equivalent. The primary difference occurs in the sampling strategy.
Sampling is more extensive. All areas of the site are sampled and samples are collected at various
depths to get an indication of the depth of contamination. Sampling is confined to on-site, there is
generally no target sampling. Furthermore, generally, all applicable screening techniques are
utilized at Brownfield sites. Another important difference between traditional CERCLA
investigations and Redevelopment Assessment is the interpreting of the analytical results and the
final report. The sample analyses are compared to the Illinois Environmental Protection Agency’s
Tiered Approach to Cleanup Objectives, with consideration of background concentrations, to
assist in determining the degree of contamination present on-site. The HRS system is not applied
in any manner to these investigations. There is no intent to score the site using the HRS. (Note:
These two investigations are similar, but the differences between the traditional CERCLA
investigations and Brownfield investigations are identified in the various sections throughout this
QAPP).

Completion of the RA will generally include a formal report which will address the site history,
operations, waste characteristics, and a discussion of the need for future remedial activities at the
site. The report will also include photographic documentation, site and area maps, and a
presentation of analytical data. No scoring package will be completed.

[f upon completion of the RA it is determined that future site remediation does not appear to be
warranted, the State (the Site Assessment Program in cooperation with the Site Remediation
Program) will also prepare a NFRAP letter and provide it to the property owner and the
appropriate local officials. If however, after completion of the assessment it is determined that
there are contaminants present which would require remedial actions, the property owners shall be
notified of these findings and encouraged to enroll into the State’s Site Remediation Program.

Data Usage and Assessment

In the Site Assessment Program, sampling and the associated analytical work are necessary for the
Brownfield site RAs. The primary purpose for this analytical work is to complete a site
characterization to identify potential impediments to redevelopment. This analytical data may also
be of secondary use in future investigations or in relation to public health concems.

Samples are sent to the USEPA Contract Lab Program or to IEPA labs. Soil, sediment, waste,
surface water, and groundwater analyses will all undergo data assessment by Quality Assurance
Coordinators and the laboratory managers for the data produced in their laboratories. The data
asscssment will be done in terms of instrument conditions, initial calibration, continuous
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calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses,
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses.
All of the analyses and recoveries must meet the established limits (Refer to the USEPA CLP
SOWs). For samples sent to IEPA labs, the IEPA Quality Assurance Section will manually
validate the data package prepared by the laboratory equivalent to Contract Lab Program
requirements and results will be reported to the Site Assessment staff of the Division of Land
Pollution. For samples analyzed through the Contract Lab Program, all data is reviewed by a
Computer-Aided Data Review and Evaluation (CADRE) software. The Computer Aided Data
Review and Evaluation (CADRE) review provides a quicker turn around time for analytical
results. It should be noted that, if needed, a full manual data review can be requested in the future.
Data is sent to the USEPA and forwarded to the Site Assessment staff. To further expedite the
validation process, no validation is completed for TCLP results because these results are generally
used for disposal purposes only. This type of data validation is in line with the purpose of
Brownfield investigations as a streamlined assessment to assist in the redevelopment of properties
(Refer to Section 8.0).

Site Assessment staff then compare the analyses against the IEPA Tiered Approach to Corrective
Action Objectives, background levels, and Subtitle G Subpart C the Characteristics of Hazardous
Waste. Any parameter with a value that is greater than these objectives and the background
concentration is considered elevated and should be addressed as stated in the Tiered Approach to
Corrective Action Objectives document. This analytical data, staff recommendations and
conclusions, and reports will be reviewed by the IEPA Site Assessment Program manager. After
needed corrections are made the report is transmitted to the community in which the site is located
and USEPA, Office of Superfund, Superfund Program Management Branch, Technical Support
Section for review.

1.6 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The Data Quality Objective (DQO) process is a series of planning steps based on the Scientific
Method that is designed to ensure that the type, quality, and quantity of environmental data used in
decision making are appropriate for intended application. DQOs are qualitative and quantitative
statements derived from outputs of each step of the DQO process that clarify the study objective,
define the most appropriate type of data to collect and determine the most appropriate conditions
from which to collect the data. The DQOs are then used to develop a scientific and resource
effective sampling design.

The DQO process allows decision makers to define their data requirements and acceptable levels

of decision during planning before any data is collected. DQOs should be based on the seven step
process described in EPA QA/G-4 document (September 1994).
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2.0 ORGANIZATION AND RESPONSIBILITY

The Site Assessment program requires both field sampling and laboratory analysis. Program
management and field sampling is conducted by the Division of Land Pollution Control.
Laboratory analysis is the responsibility of the laboratory (either USEPA CLP, CRL or IEPA).
The primary source of analysis is the CLP.

Overall quality assurance responsibilities are divided between the manager of the Site Assessment
Program within the Division of Land Pollution Control and the Quality Assurance Officer of the
Division of Land Pollution Control and the Quality Assurance Officer of the Division of
Laboratories. These individuals delegate portions of their quality assurance responsibilities to
people reporting to them.

Specific quality assurance responsibilities, with respect to the Site Assessment Program and the
Division of Laboratories are defined below.

Site Assessment Program - Thomas Crause, Manager
Coordinates training programs for all field sampling personnel. General training includes
safety, number of samples, sampling strategy, cleanliness of equipment, use of field
blanks, etc. This general training is being provided by USEPA.

Informs laboratories in advance when samples will be sent and identify any particular
requirements for special treatment when large numbers of special types of samples are to
be sent.

Works with the manager of the division of Land Pollution Control to determine the
number of samples that can be run under existing funding. Recommend purchase of
equipment.

Reviews analytical results with field personnel before release from the division. Work
with the laboratories to refine the goals and objectives for precision and accuracy as

requested by the Region V QA officer.

Is responsible for submission of this document to USEPA Region 5 and for the preparation
of the Bureau of Land’s portion of this document.

Division of Laboratories

Division Manager,

Has overall responsibilities of the IEPA’s two laboratories and the Quality Assurance
Section.
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Quality Assurance Section Manager,
Oversees the preparation of the Division of Laboratories portion of this document. He is in
charge of the Quality Assurance Section. He is a link to division of Land Pollution for this
project. He Is responsible for supervising the validation, by Quality Assurance Section
staff, of the data packages generated by the IEPA Division of Laboratories for the
proposed NPL site, after it has been assessed by the laboratory.

Divisional Quality Assurance Officer (QAO):
The Divisional QAQO has lead responsibility for preparation of this document and works
with the Quality Assurance Committee and Senior Management to assure the quality of
data generated.

Laboratory Managers and Unit Supervisors:
They have the responsibility to operate the laboratories properly, and assure the validity of
the data generated. They act as consultants and trouble shooters in the event complications
arise.

Chemists:
They run the instruments and analyze the samples prepared by other chemists or the
laboratory associates and assistants. They have overall responsibility of quality assurance.
They make sure all the quality control samples are analyzed and the results are within
acceptance limits.

Laboratory Quality Assurance Officers:
Each laboratory’s QAO has the responsibility of helping the Division Quality Assurance
Officer prepare this document and assuring the generation of quality data.

USEPA
EPA Quality Assurance Reviewer has the responsibility to review and approve all Quality

Assurance Project Plans (QAPPs). Additional U.S. EPA responsibilities for the Site Assessment
Program include:

* Conducting external Performance and System Audits of Laboratory and
Field Activities
* Reviewing and approving sampling plans

* Reviewing and evaluating analytical field and laboratory procedures

Responsibilities for additional aspects of the Site Remediation Program when sample analyses are
not performed by the IEPA are as follows:

* Scheduling of CLP Analyses
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e  Scheduling of SAS Analyses

e Data validation of CLP/CRL RAS and SAS including tentatively identified
compounds
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3.0 QUALITY ASSURANCE OBJECTIVES

The overall QA objective for the Site Assessment Program is to develop and implement
procedures for field sampling, chain-of-custody, laboratory analysis, and reporting that will
provide results which are legally defensible in a court of law. Specific procedures for sampling,
chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of data, internal
quality control, audits, preventive maintenance of field equipment, and corrective action are
described in other sections of this QAPP.

3.1Precision

3.1.1 Definition

Precision is a measure of the degree to which two or more measurements are in agreement.

3.1.2 Field Precision Objectives

Field precision is assessed through the collection and measurement of field duplicates at a
rate of 1 duplicate per 10 analytical samples. The total number of duplicates for this
project are found in Summary Table of Sampling and Analysis Program (Table 1-1).

3.1.3 Laboratory Precision Objectives

Precision in the laboratory is assessed through the calculation of relative percent
differences (RPD) and relative standard deviations (RSD) for three or more replicate
samples. The equations to be used for precision in this project can be found in section 12
of this QAPP. The precision requirements for the CLP Analytical procedures performed by
the Illinois EPA laboratories are specified in USEPA CLP Statement of Work OLM0.3.0
and Statement of Work ILM0.4.0. The precision requirements for CLP Analytical
procedures performed by USEPA CLP laboratories or contractors are specified in the
current Statement of Work or the Special Analytical Services request.

3.2Accuracy
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3.2.1 Definition

Accuracy is the degree of agreement between an observed value and an accepted reference
value.

3.2.2 Field Accuracy Objectives

Accuracy in the field is assessed through the use of field and trip blanks and through the
adherence to all sample handling, preservation and holding times.

3.2.3 Laboratory Accuracy Objectives

3.3

3.4

Laboratory accuracy is assessed through the analysis of matrix spikes (MS) or standard
reference materials (SRM) and the determination of percent recoveries. The equation to be
used for accuracy in this project can be found in section 12 of this QAPP. The accuracy
requirements for the CLP Analytical procedures performed by the Illinois EPA laboratories
are specified in USEPA CLP Statement of Work OLMO03.0, OLC03.2 and Statement of
Work ILM04.0. The accuracy requirements for CLP Analytical procedures performed by
USEPA CLP laboratories or contractors are specified in the current Statement of Work and
table 3-1 or the Special Analytical Services request.

Sensitivity

The sensitivities required for CLP analyses will be the Contract Required Quantitation
Limits shown in Appendix E of this QAPP. The sensitivity requirements for SAS are
specified in each individual SAS request.

Representativeness

3.4.1 Definition

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process
condition, or an environmental condition.
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Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will
be satisfied by ensuring that the field sampling plan (FSP) is followed and that proper
sampling techniques are used.

Measures to Ensure Representativeness of Laboratory Data

Representativeness in the laboratory is ensured by using the proper analytical procedures,
meeting sample holding times and analyzing and assessing field duplicated samples.

Completeness

3.5.1 Definition

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal conditions.

3.5.2 Field Completeness Objectives

Field completeness is a measure of the amount of valid measurements obtained from all
the measurements taken in the project. The equation for completeness is presented in
Section 12 of this QAPP. Field completeness for this Site Remediation Program varies
dependent upon the activity and phase of work (see Section 3).

3.5.3 Laboratory Completeness Objectives

3.6

Laboratory completeness is a measure of the amount of valid measurements obtained from
all the measurements taken in the project. The equation for completeness is presented in
Section 12 of this QAPP. Laboratory completeness goal for this Site Remediation
Program is 95 percent.

Comparability
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3.6.1 Definition

Comparability is an expression of the confidence with which one data set can be compared
with another. Comparability is also dependent on similar QA objectives.

3.6.2 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be
satisfied by ensuring that the FSP is followed and that proper sampling techniques are
used.

3.6.3 Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical methods
are used and documented in the QAPP. Comparability is also dependent on similar QA
objectives.

3.7 Level of Quality Control Effort

Field blank, trip blank, method blank, duplicate and matrix spike samples will be analyzed to
assess the quality of the data resulting from the field sampling and analytical programs. Field and
trip blanks should be collected for air and gas samples.

Field and trip blanks consisting of distilled water, will be submitted to the analytical laboratories
to provide the means to assess the quality of the data resulting from the field sampling program.
Field blank samples are analyzed to check for procedural contamination at the facility which may
cause sample contamination. Trip blanks are used to assess the potential for contamination of
samples due to contaminant migration during sample shipment and storage. Trip blanks generally
pertain to volatile organic samples only. Trip blanks are prepared by the bottle vendor prior to the
sampling event in the actual sample containers and are kept with the investigative samples
throughout the sampling event. They are then packaged for shipment with other samples and sent
for analysis. There should be one trip blank included in each sample shipping container. At no
time after their preparation are the sample containers opened before they reach the laboratory.

Method blank samples are generated within the laboratory and used to assess contamination
resulting from laboratory procedures. Duplicate samples are analyzed to check for sampling and
analytical reproducibility. Matrix spikes provide information about the effect of the sample matrix
on the digestion and measurement methodology. All matrix spikes are performed in duplicate and
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are hereinafter referred to as MS/MSD samples. One matrix spike/matrix spike duplicate will be
collected for every 20 or fewer investigative samples. MS/MSD samples are designated/ collected
for organic analyses only.

MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume for
extractable organics although the number of encore tubes needs to be doubled when sampling for
soil VOC MS/MSD. However, aqueous MS/MSD samples must be collected at triple the volume
for VOCs and double the volume for extractable organics. One MS/MSD sample will be
collected/designated for every 20 or fewer investigative samples per sample matrix (i.e.,
groundwater, soil). Chain of Custody needs to clearly specify which sample is used for MS/MSD.

The general level of the QC effort will be one field duplicate and one field blank for every 10 or
fewer investigative samples. One volatile organic analysis (VOA) trip blank consisting of distilled
deionized ultra pure water will be included along with each shipment of aqueous VOA samples.

4.0 SAMPLING PROCEDURES

4.1 INTRODUCTION

There are a variety of documents providing guidance specifically dedicated to sampling at
hazardous substance sites. This section contains a compilation of general information about
sampling followed by specific information for sampling different media. Through a cooperative
effort by representatives of the various sections and units of the IEPA Bureau of Land, the Bureau
of Land Sampling Procedures Guidance Manual was developed. This manual consists of
sampling procedures for a variety of media and situations. The sampling procedures outlined in
this manual are the compilation of methods which are described in a variety of sampling
documents. A list of references follows each section in the manual.

The objective of sampling is to acquire data which will assist personnel in determining:
¢ the identification of the hazardous substances present at a site (IA, STEP, ESIL, RA)

* the occurrence and extent of hazardous substance migration (IA, STEP, ESI, RA)

¢ the HRS score (1A, STEP, ESI)
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e the presence of contamination at targets (IA, STEP, ESI)
e the nature and depth of contamination (RA)
e the characterization of the waste for disposal (RA)

The data generated from analysis of samples collected during traditional CERCLA investigations
often provides a crucial portion of the evidence used in subsequent litigation and may further be
used in the development of appropriate remedial action alternatives. Furthermore, in the case of
Redevelopment Assessments, sample analysis also provide an idea of the contamination present in
relation to the redevelopment potential of the property. Therefore, certain procedures should be
followed to provide the best information possible. In addition, careful selection of sampling
locations and methods also helps reduce the costs of labor and analytical support.

The following sections contain general sampling information and specific procedural information.

4.2 SAMPLING STRATEGY

The sampling strategy utilized is important in acquiring the type of information needed and
accomplishing the objectives of the investigation. Traditional CERCLA sites normally are
sampled to provide data for HRS, support enforcement, or characterize the site for remedial work.
Brownfield sites normally are sampled to assist in determining the redevelopment potential of the
property by describing the contamination present. These tasks entail different sampling goals and
strategies. Therefore, the design of the sampling strategy must ensure that the samples obtained
will meet the goals of the specific investigation.

For enforcement and HRS scoring it is not necessary to identify all of the hazardous substances or
areas of migration. The general strategy is to sample those areas or containers most likely to give
positive evidence of the most hazardous contamination or chemical suspected to be present.
Similarly, to demonstrate off-site migration, those areas where off-site migration is most probable
are sampled first. Thus, containers to be sampled for evidence of hazardous chemicals are
generally selected on the basis of drum markings or other information indicating hazardous
contents. Stream sediments are sampled in locations of heavy stream deposition, and stream water
samples are collected nearest the point of suspected contaminant entry. Therefore, a biased
sampling approach is used for both legal support and HRS scoring. This approach is contrary to
most established sampling procedures which stress the importance of selecting sampling points
without bias. Furthermore, for site investigations in support of remedial design, thoroughness in
total site characterization is desirable. In such cases, statistically acceptable random sampling
techniques should be used if possible to minimize sample numbers.

For Brownfield RAs, a combination of the above methods are employed. Sampling activities are
designed to identify potential areas of concern and to determine if these areas pose a risk to human
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health and/or the environment. The general strategy is to sample areas of concern which is the
same strategy employed at traditional CERCLA sites. RAs also should characterize the entire site,
meaning that samples should be spread around the site cover all of the different areas. Depending
on the information available, areas of concern will be targeted and the entire area will be
adequately sampled. In some instances, a grid approach to sampling may be used. Generally,
samples are collected from the most contaminated interval and from the deepest interval that
appears to be clean.

4.3. TYPES OF SAMPLES

4.3.1 ENVIRONMENTAL SAMPLES

Environmental samples are normally dilute and do not require the special shipping procedures
used with concentrated samples. (Refer to Section 4.12 for shipping instructions) If there is reason
to believe that particular environmental samples are concentrated or particularly hazardous for any
other reason, they should be shipped as hazardous samples.

4.3.2 HAZARDOUS SAMPLES

These include on-site samples obtained from surface impoundments (lagoons), pits, waste piles
and containers, including drums, tanks, and tank cars. Based upon the best professional
judgement of field personnel, these types of samples may be sub-categorized as either high-or
medium-concentration samples (Refer to Section 4.12 for shipping instructions).

High-concentration hazardous samples include all samples that have no obvious and significant
dilution with water, soil, or any other non-toxic component. Generally these samples are from
containers or fresh spills. Obtaining these samples poses the greatest risk of exposure to
personnel. In addition, U.S. Department of Transportation (DOT) regulations require that samples
be shipped under "worst case" conditions. The samples should be conveyed to a regulated
substances laboratory where they may be safely prepared for further analysis. The CLP does not
analyze high concentration hazardous samples. If high concentration hazardous samples need to
be analyzed a special request for analytical services needs to be made.

Medium-concentration hazardous samples are environmental samples suspected of being heavily
contaminated because they are discolored, turbid, odorous, or from a location suspected to be
highly concentrated (spill location). These samples are shipped in the same manner as high
concentration samples, but should be analyzed only in an environmental laboratory equipped with
an OSHA-approved carcinogen glove box (Policy of EPA for contract laboratories).
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4.4 GENERAL SAMPLING TECHNIQUES

Two types of sampling techniques are generally recognized: grab sampling and composite
sampling (Refer to Sections 4.7, 4.8, and 4.9 for specific applications). A grab sample is taken
over a short period of time, generally less than 15 minutes. Grab sampling is used to characterize
wastes, waste streams, soils and/or sediments at a given time. Grab sampling is frequently
employed for hazardous substance site investigations including CERCLA and Brownfield
investigations.

A composite sample is a combination of individual samples taken over a prolonged period of time
at the same sampling point. This technique is not frequently used in hazardous site investigations;
however, a modification of composite sampling may be used in certain instances. This
modification involves combining samples taken at different locations (pond, lagoon, etc.) into one
sample. This provides a sample composited by location rather than time and may provide useful
data on the average concentration of contaminants or the presence or absence of hazardous
substances in the area. Samples used for volatile organic compound analysis must be grab
samples rather than composite samples. Soil samples for volatile analysis are collected using the
encore sampler. In general, VOC are collected before sampling other parameters.

4.5 WORK PLAN

Site inspections require a work plan which describes the scope of work, details the methodologies
to be utilized, and also includes safety procedures to be followed. A work plan can be adjusted to
suit the activities of the specific investigation, but it should always contain the following elements:

e statement of objectives and goals of the investigation

e site description and summary of background and historical information on the site and
a reference to legal authority to perform the investigation

e investigation methods required to characterize the site including a sampling plan that
indicates sample types, sampling locations, sampling procedures and equipment, and
field quality control

e personnel requirements and team organization

* degree of protective clothing and equipment required as determined by the potential for
exposure and the hazardous nature of the suspected contaminants as described in the
safety plan
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e emergency numbers and locations of emergency facilities

e nonstandard equipment or contract services which may be needed to complete the
investigation

e methods used to control contaminated materials, including decontamination procedures

and storage or disposal requirements including RCRA manifest number for removal if
designated hazardous

e special training requirements
As this list indicates, the work plan allows the investigation team to efficiently schedule such

resources as manpower, equipment, and laboratory services in advance of an investigation. The
work plan is thus an essential tool in the investigation of hazardous substance sites.

4.5.1 SAMPLING PLAN

As part of the work plan for a field investigation that involves sampling, a sampling plan should
be developed that includes the types and number of samples to be taken and the locations of
sampling points. It is recommended that a brief rationale be written for each selected type of
sample and sampling point chosen. This process will help focus the sample selection on the
objective of the field investigation and will help investigators select those points likely to be
representative of hazardous conditions. The importance of using all background and historical
information available to assist in the development of the plan cannot be stressed enough.

The sampling plan should address, but not necessarily be limited to, the following elements:

number of samples to be taken Factors affecting the number of samples required
include the area of the site and sampling goals. In general, a small number of samples are
required to establish contaminant concentration ranges for traditional CERCLA
investigations. Average concentrations are sufficient for enforcement cases, while
concentration ranges are necessary for remedial work. For Brownfield Redevelopment
Assessments, a larger number of samples are necessary to characterize the entire site and
the nature and depths of contamination present.

selection of background sampling points Sampling points beyond the limits of
site contamination, e.g., upwind ambient air samples or upstream surface water
samples, should be identified. This is essential in enforcement cases in order to
document environmental quality in the immediate vicinity that has not been
affected by contaminants on the site.
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sample containers, preservation techniques, sample equipment and field measurement
devices Refer to Sections 4.7 through 4.11.

sample documentation The sample tags, chain-of-custody forms, field logbooks
and photographic equipment necessary to document the sampling process should be
prepared (Refer to Section 4.10).

quality control The number and locations where duplicate samples will taken for
quality control should be identified. The number of field blanks should also be indicated
and prepared. Trip blanks are required for samples collected for volatile organic
compound analysis. One trip blank is required per shipping container. One field blank
should be collected per ten investigative samples.

split samples Preparation should be made to split samples with site/facility
representatives if requested.

analytical services The analyses which will be requested for the samples, based on
background information should be identified, and the laboratory facilities which will
receive the samples should be notified.

sample packaging and shipping Refer to Section 4.12

The most commonly requested analyses are for the substances of the Target Compound List
(TCL) and the Target Analyte List (TAL). These lists include substances which are used in a wide
range of industrial applications, whose presence in the environment has been linked to health-
related effects, and often are found at Superfund sites. The TCL list includes volatile organic
compounds and extractable organic compounds (this includes base/neutral extractables, acid
extractables, and pesticides/PCBs). The TAL includes inorganic compounds (metals and
cyanide). A copy of the lists are provided in Appendix E. It is common to conduct analyses on
parts of the lists depending on previous analytical data and site information that is available. In
addition to these above analytical methods, TCLP are also conducted on metals as part of
Brownfield investigations. This analysis provides to determine the presence of hazardous waste
and, therefore, information on the method of disposal solid waste as defined in Title 35 Subtitle G
of the Illinois Environmental Protection Act.

Even though the Target Compound List and the Target Analyte List are the norm for both
traditional CERCLA investigations and Brownfield investigations, other analyses may be
requested as site-specific information becomes available. For example, dioxin and asbestos
analyses may be necessary. Such analyses are requested through Region V and the SAS process.

Quality control samples are also collected at all sites. It is important to maintain good field
sampling methods to prevent cross contamination and provide for accurate analytical results.
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Generally, one duplicate is taken per matrix for every ten samples, one trip blank is taken per day,
and one field blank per 20 samples is collected. These quality control samples are analyzed for the
same compounds and analytes and by the same methods as described above. The only exception
to this is that the trip blank is only analyzed for volatile organic compounds. Laboratory blanks
and spikes are method-specific and are not included here, but are included in the USEPA CLP
SOWSs. Representative field sampling is important; pH, temperature and conductivity stabilization
is crucial for representative groundwater samples as well as homoginization of soil sample after
VOCs are taken.

4.5.2 SAFETY PLAN

A safety plan should be prepared to an investigation requiring sampling. It is important the safety
plan be kept on-site and easily accessible. It is necessary that the safety plan anticipate and
provide for problems that may occur on-site. The IEPA Office of Chemical Safety reviews all
safety plans before on-site investigations begin.

A safety plan can be adjusted to suit the activities of the specific investigation, but it should
always contain the following elements:

e site description and summary of background and historical information on the site
personnel requirements and team organization

e investigation tasks including the method of sample collection and the sample media

e degree of protective clothing and equipment required as determined by the potential for
exposure and the hazardous nature of the suspected contaminants for each task

o degree of air monitoring
e action levels for upgrading protective clothing and equipment

e chemical properties, symptoms of overexposure, and exposure limits for chemicals
suspected to be present or known to be present on-site

employee training
emergency numbers, locations, and directions of emergency facilities

4.6 FIELD SCREENING TECHNIQUES

Influenced by the newly undertaken Brownfield investigations and in order to provide the most
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and best information from sampling additional screening techniques are conducted at sites. These
techniques are employed during both traditional CERCLA investigations as well as during

Brownfield investigations.

Screening techniques are employed for several purposes including screening the site to determine
the level of safety required for personnel working at the site, to determine which compounds or
groups of compounds are of concern, and to assist in sample location. Air monitoring equipment
should be used as described in the safety plan to protect personnel working on-site. Screening
samples can assist in determining which analytical compounds are of possible concern. Also,
screening samples before collection assists in sample location so that samples are collected from
areas of suspected contamination and not collected from areas in which screening reveal no
contamination. Both of these screening techniques assist in reducing laboratory costs and
maximizing the information obtained from each sample and screening location.

4.6.1 TOXIC VAPOR ANALYZER (TVA)

The Agency utilizes Foxboro TVA-1000 Toxic Vapor Analyzers for ambient air monitoring
situations. The TVA-1000 is an advanced-design, portable, organic/inorganic vapor monitor.
This analyzer uses both a flame ionization detector (FID) and a photoionization detector (PID) to
sample and measure concentrations of gases. The Toxic Vapor Analyzer instrument continuously
monitors the ambient atmosphere. The two detectors each have different methods of detecting
organic vapors, ionization potential and hydrogen flame. Because this instrument has both
detectors combined in a single unit, it allows for the screening of a wide variety of compounds.
This instrument responds to all organic vapors and is nonselective. It responds to toxic and non-
toxic vapors and cannot identify specific compounds. This instrument is used for both health and
safety monitoring as well as sample screening. All Agency TVA’s are calibrated at the
equipment warehouse by a Foxboro Company-trained individual. Calibration is completed prior
to each instrument’s use in the field. The TVA’s PID’s are calibrated with isobutylene, the FID’s
with methane. Both can be calibrated to either parts per million (PPM), parts per billion (PPB), or
percent concentration (%). In the field, however, in many instances, the type of gases or vapors
encountered are unknown so readings cannot be referred to in ppm, ppb, or %. Therefore,
readings are referred to in “units”.

The instruments instruction manual, included in each protective carrying case, describes start-up
procedures; instrument and probe connections, displays, and keypads; procedures for calibrating
the TVA, setting alarm levels, selecting log methods, and instrument maintenance, etc. These
instructions will be followed and adhered to by all operating pesonnel.

Generally, air monitoring is required wherever the possibility of exposure to hazardous substances
exists. The frequency, type of air monitoring, and type of air monitoring instrumentation

necessary to protect personnel is specified in the Site Safety Plan completed by all field personnel
prior to their site visit. TV A readings are utilized to upgrade or downgrade respiratory protection.
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In addition to protection of personnel, the TVA is used in conjunction with sampling of soil and
groundwater and in soil gas sampling when used with the Agency’s Geoprobe. The TVA can be
used for screening potential soil sample locations and screening samples as they are being
collected. Soil in potential sample locations or predesignated locations can be exposed thereby
allowing VOC’s to be released to the air and sampled by the TVA. Locations with the highest
TVA reading would then be formally sampled. The following soil sample screening method is
applicable at both traditional CERCLA investigations and Redevelopment Assessment
investigations to determine, in general, extent and depth of contamination. Soil samples or
screening samples obtained utilizing a hand auger or through the use of the Agency’s Geoprobe
are screened using the same method. Using a hand auger, soil recovered from a certain horizon is
removed from the auger and placed in a clean airtight plastic bag. The bag is then placed in a
warm place for approximately fifteen minutes to allow volatilization of organic compounds that
may be present in the soil. After the fifteen minutes, a TVA probe is inserted into the plastic bag.
Photoionization and Flame Ionization Detector readings are recorded for each bag. This
screening process is repeated for each bag collected from the various horizons at each potential
sample location. These readings are used to assist in determining the depth at which to collect
samples. When utilizing the Geoprobe for obtaining samples or screening samples, four foot cores
are obtained via a polypropylene sleeve inserted within a Macro-Core sampling tube which has
been driven hydraulically to depth then brought to the surface. The sleeve is then removed from
the Macro-Core assembly and cut vertically to allow access to the soil. The cut portion of the
sleeve is kept intact until the TV A probe is brought to the horizon of concern. The cut portion of
the sleeve is then removed, a small cavity is created in the soil at the specific location where
screening is to take place and the TV A probe is carefully inserted into this cavity, being careful
not to contact the soil itself or allow any material to be sucked into the probe. Readings can be
quickly taken at a number of locations in each sleeve obtained. The TVA is also used during soil
boring work as a screening device for air monitoring in the breathing zone and at the soil surface
for measurement of possible contaminants emanating from the borehole. As borings are
advanced the TV A probe is placed in the breathing zone of the individuals operating the boring
equipment. Readings are on a continual basis. Screening associated with measurements of the
borehole at the soil surface are conducted by placing the TV A probe carefully into the opening of
the borehole. In this manor, readings can be obtained from approximately one foot below surface
grade.

Soil gas sampling for screening purposes can be accomplished above the saturated zone through
use of the TVA in conjunction with the Geoprobe. With 1/4 inch inside diameter size 6
polyethylene tubing attached to the TVA’s probe and to the probe rod, it is possible to sample soil
gas through probe rods using, either, an expendable or retractable point. This is completed by
advancing the point and probe rods to a specified depth, retracting the probe rods slightly, and
either leaving the expendable point in place or allowing the retractable point to deploy thereby
allowing soil gas to enter the open lower end of the probe rod. The gas then travels to the TVA
via the poly tubing attached to the first probe rod on the rod string. Lag time from depth to the
TV A depends on the length of tubing being used. If drawing soil gas samples from near the water
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table, care must be taken not to introduce moisture into the unit.

The TVA is also used to screen the area around monitor wells, the air space adjacent to the
monitoring well’s protective casing and the head space of the monitoring well as the well cap is
slightly lifted prior to completely removing the cap. When approaching a monitoring well, the
TVA will be used to screen the ambient air near the well, both, near ground level and in the
breathing zone. When at a monitoring well, a screening of the air immediately adjacent to the
wells protective casing will be completed prior to unlocking the cover of the casing. Once the
cover is unlocked and slightly opened, the probe of the TVA is placed at the opening and used to
screen air inside the casing. When the cover is completely open, the probe of the TVA is placed
adjacent to the well’s cap and used to screen air at this location for possible vapor emanating from
the air space inside the well. The cap would then be lifted slightly and the probe placed into the
head space of the well thereby screening for accumulated vapor. While sampling the
groundwater from a well the TVA is used to continuously monitor ambient air and the breathing
zone area.

The instrument can be set up to be operated either as survey only, in which the instrument displays
measured values but does not store any data, or survey and log, in which the instrument displays
measured values and also stores the information in memory at a rate selected during setup.
Information may then be downloaded at a future time for further analysis.

4.6.2 IMMUNOASSAYS

Immunoassays are analytical methods that use antibodies and enzyme conjugates to detect and
quantify chemical compounds in a sample. Immunoassays rely on a molecule referred to as an
antibody that is developed to have a high degree of affinity for the target compound. The high
specificity and high affinity of the antibody is coupled with a very sensitive colorimetric reaction
that provides a visual result. There are immunoassay methods available for a variety of
compounds including polychlorinated biphenyls, polynuclear aromatic hydrocarbons, benzene,
dioxin, pentachlorophenol, and petroleum hydrocarbons. Immunoassay screening can be
conducted at sites to assist in determining the presence of contamination, to assist in determining
which compounds to select for analytical analyses, and to assist in determining sample locations.

Immunoassay screening can be conducted on soil and groundwater samples and is applicable at
Brownfield investigations as well as traditional CERCLA investigations. Generally, the
immunoassay methods consist of four phases: the extraction and preparation of the samples,
dilution of samples and standards, the immunoassay, and interpretation of results. Every kit
contains everything that is needed to conduct the immunoassay as well as detailed step-by-step
instructions. The results are utilized to determine if contamination is present, which type of
contaminants are present, and where samples should be collected.
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4.6.3 METAL DETECTOR SURVEYS

Geophysical surveys in the form of metal detector surveys are conducted in conjunction with the
assistance of the USEPA Technical Support Section. The purpose of these surveys is to
investigate and determine the presence of metallic scrap or underground tanks. The Geonics
High-Sensitivity Metal Detector, commonly known as an EM61, generates electromagnetic pulses
and measures the response time to determine the presence of metal beneath the surface. A map
can then be produced.

These surveys are very beneficial to Brownfield investigations. The surveys are used to determine
the presence or possible presence of an underground tank. The presence or absence of
underground tanks are important to the redevelopment potential of properties. Also, the
information generated from these surveys can assist in determining potential sample locations and
assist in identifying areas where caution is necessary when digging. Even though these metal
detector surveys have evident advantages For Brownfield investigations, the surveys also can be
beneficial to specific traditional CERCLA investigations.

4.6.4 X-RAY FLUORESCENCE ANALYZER

The Niton 700 Series X-Ray Fluorescence (XRF) is used to test for metals in soil. Applications
include in-situ soil testing, bagged soil sample testing and testing prepared soil samples. In
general, testing methods for bulk media are of two types: field screening (or in-situ testing, bagged
sample testing) and testing prepared samples. It is important to understand your data quality
objectives (DQO) in order to determine the appropriate mix of field screening versus prepared
sample testing.

In-situ testing usually only provides screening level data quality. This is because analytical testing
always requires a uniform, homogeneous sample matrix. Testing directly on the ground does not
ensure this requirement is met. Despite generally providing screening level data quality, in-situ
testing is still a very valuable technique because it is a very rapid testing method. Typical uses of
in-situ testing are to profile an area, to locate sources of contamination, to determine the
boundaries of contamination, or to gather data that will subsequently be used to design a sampling
plan.

Standard Operating Procedure
This procedure follows US EPA draft Method 6200 “Testing Soils and Sediments with field

Portable X-ray Fluorescence Analyzers.” It addresses calibration checks, proper warmup of the
instrument and testing of blank samples.

Turn on instrument for 15 minutes prior to calibration and testing, to allow proper warmup.
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1. Choose the Bulk Sample mode from the Setup screen.
2. Choose “Calibrate and Test” from the Main Menu. In about 1 minute the instrument will finish
its self-calibration, and display “ready to test”.
3. Place a NIST “high” prepared soil sample in the testing platform and perform a one minute
measurement.
(Note: For verifying arsenic calibration, the recommended testing time is four minutes. If
you don’t require arsenic verification, then perform a one-minute test only).
4. At the conclusion of the test, verify that results for the following elements are within the
acceptance ranges shown in Table 1 below.
5. Place the silicon-dioxide sample (blank) in the test stand and perform a one minute test. At the
conclusion of the test, all elements should be reported as “less that limit of detection.”

Table 1
Calibration ranges for 700 Series calibration checks
Element Range (ppm)
Lead 5,100 to 5,900
Zinc 6,300 to 7,500
Copper 2,400 to 3,500
Arsenic 500 to 750

Failure to meet these calibration requirements may indicate a problem with the instrument. If any
of the elements are outside these ranges, reset the instrument and repeat the above procedure. If
the instrument meets the calibration range on the second attempt, begin testing as usual.
Otherwise contact NITON technical support for further instructions.

Provided the XRF meets the above calibration check, but reports a detected element on the silicon
dioxide sample, this indicates contamination on the sampling window. In this case, wipe down
window with a wet tissue or baby wipe, and re-test the silicon dioxide sample.

This re-calibration and check procedure should be repeated every two hours at a minimum. This
procedure should always be performed at the beginning and end of testing as well.

It is always good protocol to perform some independent confirmatory testing of field sampling.

The percentage of confirmation depends on the data quality objectives of the testing. In general,
the percentages outlined above are satisfactory for most testing.
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For comparison of field XRF results to laboratory, never use in-situ testing; always gather samples
and prepare them before testing. Follow the sample preparaton protocol provided above. Send
the same sample analyzed by the XRF to the laboratory for analysis. If you must retain the
sample, then try to split the sample analyzed with XRF, and send a portion of this to the
laboratory.

Analysis of bagged bulk samples

Sometimes it is convenient to collect samples in plastic bags. Without further preparation of the
sample, you can screen the site by testing each bag. Because you are testing through a bag, test
results will tend to be 5-10% lower than test results obtained from direct analysis.

Taking bagged samples

. Before sampling a site, size it up for differences in soil characteristics. Valid results depend on a

sufficient and appropriate selection of sites to sample. Consider the site’s topography, texture,
drainage, color of topsoil, and past use.

. Take a composite sample from each predetermined area. Do not combine samples from areas with

different compositions or history. A composite sample made up of samplings from two distinctly
different areas is not representative of either area.

Mix the sample. If it is too large, reduce the sample. Some techniques for reduction and
homogenization are described in the section on analysis of prepared samples.

. Fill a clean plastic bag with 50-100 grams of soil and close it securely. The accuracy of your

measurements will be limited by the thickness of the plastic in the bag you use. 1 mil-thick
Polyethylene bags offer a reasonable compromise between accurate readings and bag durability.
Label each bag with your name and the location of the sample site.

Testing samples in bags

Shape the bag of soil to form a continuous uniform layer of at least 1 cm. (0.4 inch) thickness.
Place the XRF test guard on the bag. Then follow testing in-situ instructions.

For safety reasons, do not hold bagged bulk samples in your hand during testing. Analysis of
prepared bulk samples

Prepared sample analysis is the most accurate method for determining the concentration of
elements in a bulk medium using ythe XRF. Sample preparation will minimize the effects of
moisture, large particle size and variations in particle size.

A specific sample protocol is recomended. Following this protocol for preparing and testing

samples is vital for achieving a level of accuracy comparable with laboratory results. See Figure 3
for a flow chart of the protocol.
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Preparing bulk samples

The equipment need to prepare samples is included in the XRF kit. Among these are a mortar and
pestle, an electrically powered grinding mill, and several sized-sieves. A flow chart for the
preparation protocol is provided in Figure 3.

The mortar, pestle, and grinding mill may be cleaned with dry paper towels. Water will also clean
the mortar, pestle, and the mill’s container, but be sure each is absolutely dry before you use them
on another sample. The mortar and pestle may be cleansed by grinding clean dry sand in the
mortar. Use the short bristle brushes to clean the sieves. When Soil Grinder blades wear out,
unbolt the worn blades and replace.Protocol to Determine Data Quality of In-situ Testing:

The purpose of this protocol is to determine the amount of sample preparation required to get
quantitative, as opposed to screening level data quality. In general quantitative data quality
requires an accuracy of + 25% with 95% confidence. It is beneficial to minimize sample
preparation when justified. This procedure serves as a guide to cases where sample preparation
can be minimized.

Delineate a region of soil approximately 4” x 4”.
Perform several in-situ tests in this area, and average the results.

Collect the top (approximately) quarter inch of soil from this region and sieve through the 2
mm sieve provided. Thoroughly mix the sieved sample, and place some of the sieved material
into an XRF cup, and perform a test of this sample.

If the results of this prepared sample differ less than 20% with the average in-situ result, this
indicates the soil in this region is reasonably homogenous. The data quality in this case is
probably at the semi-quantitative level, rather than just screening data.

If the results differ by more than 20%, this indicates the soil is not very homogeneous, and
there are serious particle size effects affecting your in-situ measurements.

In this case, sieve the sample through the 250 pm sieve. Mix this sample and place a sub-
sample into an XRF cup for testing. If this result differs from the previous by less than 20%
then this indicates that at a minimum the 2mm sieving is necessary to achieve higher data
quality.

If this result differs by more than 20% from the sample sieved through 2 mm, then particle size
effects are still affecting the XRF result. In this case samples should be sieved through 120
um to assure data quality at the quantitative level. In our experience, sieving through 120 pm
is always adequate to assure a quantitative data quality level.

Soil Sample Preparation Protocol

Fig. 3. Soil sample preparation protocol. This sample preparation protocol should be followed
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whenever you are comparing XRF results to laboratory results. Following this protocol is the only
way to guarantee that the samples being compared have approximately the same level of
contamination present. Without such a preparation protocol there is no basis to compare XRF and
laboratory results.

4.7 WATER SAMPLING METHODS FOR FIELD INVESTIGATIONS

The sampling and analysis of surface water and groundwater are major focal points For a large
number of field investigations of hazardous substance sites. Surface water and groundwater
samples may be necessary to help establish the existence of contamination. Traditional CERCLA
investigations collect groundwater and surface water samples to identify contamination and to
determine migration of contamination to targets. For traditional investigations, the analysis of a
sample taken off-site maybe the initial indicator that the site is a pollution source. Such data
helps investigators identify populations at risk and determine appropriate remedial actions.
Groundwater samples are collected at Brownfield sites to determine the existence and extent of
contamination and to further determine if groundwater remediation is necessary depending on the
redevelopment land use. Surface water samples are generally not collected unless a surface water
body is directly adjacent or is located on site because these investigations are generally limited to
on-site sampling.

Surface water and groundwater samples are usually considered environmental samples, as defined
in Section 4.3.1. There are instances, however, when surface water and groundwater samples may
be more highly concentrated, even to the degree that they may be considered hazardous samples.
The site project manager must decide how such samples should be handled. Visual indicators of
high concentrations include coloration, turbidity, odor, multiphasic layering and spontaneous
formation of precipitates. Field instruments should also be used for this evaluation.

4.7.1 SURFACE WATER SAMPLING

4.7.1.1 SAMPLING LOCATIONS

Prior to sampling, the surface water drainage in and around a site should be characterized
using all available background information, including topographic maps and river basin
studies. The down stream sample is collected first and then work upstream. Air photos
may be used to develop drainage maps which can then be confirmed by initial survey of
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the surface water adjacent to or on a site. An initial survey of potential sampling points is
essential to the development of a sampling plan. Further, it is possible to anticipate any
special equipment or personnel safety requirements which might be necessitated by terrain
or other factors. The initial survey also allows field personnel to identify landmarks which
locate sampling points--a crucial step in maintaining documentation of activities for legal
actfions.

In general, sampling locations include rivers, brooks or streams running through or
adjacent to a site, including those bodies of water which may receive surface runoff or
leachate from a site. Discretion is advised in sampling leachate breakouts, which may have
concentrations of contaminants. Leachate is formed by the mixing of rain water with
wastes buried in the ground. The leachate may then enter groundwater, where it may
remain below the ground surface. In areas were the ground surface slopes steeply away
from the buried wastes, the leachate may "break out” or emerge on the ground surface.
This 1s referred to as a leachate breakout and is typically encountered at landfills. Samples
taken from leachate streams may have to be treated as medium or high concentration
samples depending upon a field evaluation. Other surface water sampling locations
include any adjacent standing bodies of water such a ponds, lakes or swamps which might
be receiving contaminants. (Again, care must be taken in judging the nature of samples
taken from on-site surface impoundments if high concentrations are indicated).

It is also essential to establish the quality of water prior to its contact with the site. Surface
drainage patterns should be carefully studied to determine background sampling locations.
A minimum of one upstream sample is required for streams, although a backgroundsample
should be taken from each surface water source which is a on-site tributary to the primary
stream. For standing bodies of water, a background sample may be obtained from a
similar water body away from the suspected point-source discharge.

Surface water sample locations are dependent upon the type of investigation. Surface
water sampling locations for traditional CERCLA investigations are generally selected on
the basis of the probability they will show contaminants migrating from a site. The most
representative samples in a well-mixed stream are obtained from mid-channel at 0.6 stream
depth. For HRS scoring purposes, however, samples should be taken from the mixing
zone or areas which are most likely to show contamination. Most these samples are grab
samples (Refer to Section 4.4). Surface water bodies will generally not be sampled during
Brownfield investigations unless the water body is located on-site. If a surface water body
is located on-site, appropriate sampling locations are also selected on the most probable

location of impact. As was stated previously, Brownfield investigations are limited to on-
site sampling.
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The number of sampling locations is dependent on a variety of factors, including the size
of a site, the availability of analytical support, and the objectives of the investigation. A
recommended absolute minimum would be two locations, including one background
location. Ideally, additional locations should be sampled, with some locations selected for
taking a duplicate sample, which improves the quality control of the analytical data.

4.7.1.2 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling Procedures
Guidance Manual, For the specific procedure to collect surface water and leachate
samples.

4.7.2 GROUNDWATER SAMPLING

4.7.2.1 SAMPLING LOCATIONS

Existing monitoring wells should be sampled and analyzed first. This will establish the
nature of any contaminants in the groundwater and assist in determining the need for
additional well sampling. If analytical data for the monitoring wells already exists, this
should be evaluated with the other site-specific information to determine the need for
sampling private wells farther away from the site. Existing data may also enable the
investigative team to key on a particular type of contaminant, and thus the amount of
analytical support required can be reduced. However, before monitoring wells at a
hazardous substance site are sampled, the placement of each well should be carefully
evaluated for 1ts potential of producing a highly concentrated sample. Such samples
require attention to personnel protection and may require the use of respirators. Also, it
may be necessary to ship concentrated samples to a laboratory capable of handling
hazardous samples.

It is important to locate a well or wells to provide a background (upgradient) groundwater
sample. This may be accomplished by studying available hydrological data about the
direction of groundwater flow near a site, but may require the use of geophysical
techniques and the installation of additional monitoring wells.

The obvious location of groundwater sampling locations for Brownfield investigations are
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monitoring wells if they are present. More often than not monitoring wells are not present,
and groundwater samples are collected from beneath the site with power equipment.
Groundwater samples are collected during these investigations as follows: one or more
samples directly below or down gradient of areas of concern (e.g. former location of a dry
cleaner, etc.) and one in an up gradient area. These samples are collected with the use of a
Geoprobe or a back hoe (Refer to Section 4.9). Again, Brownfield investigations generally
collect samples only from the site. Therefore, no residential samples from private wells or
municipal wells will be collected.

4.7.2.2 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the [EPA Bureau of Land Sampling

Procedures Guidance Manual, For the specific procedure to collect groundwater samples
from monitoring wells and private or residential wells. Groundwater samples may also be
collected with the Geoprobe. The procedure for collecting a groundwater sample using the
Geoprobe is also contained in Appendix C. Since the completion of this manual the
USEPA has decided to implement new guidance. This guidance endorses using low flow
sampling methods and not filtering the sample unless absolutely necessary. This document
has been attached in Appendix D for easy reference.

4.8 SOIL AND SEDIMENT SAMPLING METHODS

The analysis of soil and sediment present at a site can provide valuable information about the
existence and extent of contaminant migration. Vertical contaminant movement may occur
through soil strata into the groundwater resulting in the lateral transport of pollutants. Surface
water can transport contaminants directly or as bound complexes with soil or other solids.

Many of the soil and sediment samples taken during the field investigation to determine the
presence of contamination and/or the migration of contamination are grab samples. (Refer to
Section 4.4 for a definition of types of samples.) However, it is possible to use a modification of
composite sampling to obtain useful data about contamination over a wide area and still control
analytical costs.

It is important that field personnel determine whether soil or sediment samples require handling as
hazardous (concentrated) or environmental samples. Factors such as weathering and dilution of
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soil by sun and rain turbulence of surface water, and permeability of soil will affect the
concentration of contaminants in a given sample.

4.8.1 SOIL SAMPLING

4.8.1.1 SAMPLING LOCATIONS

Surface and subsurface samples may be used not only to identify contaminants, but also to
evaluate the role of soil types in influencing the migration of contaminants. Generally, for
both traditional CERCLA investigations and Brownfield investigations, surface soil
samples are collected from areas where spills and/or leaks of contaminants may have
occurred or in locations where the potential for contamination is high (i.e. next to building
locations, loading areas, tanks, etc.). Investigators can determine these areas can be
determined from site records or photographs or on direct observation of stained soils or
areas lacking vegetation. However, oftentimes at Brownfield investigations sample
locations are also selected based on the concept of sampling to characterize the entire site,
especially if grid sampling is conducted. In this case, all sample locations may not be
selected based on evidence of previous contamination. (It should be noted, however, that
in all instances samples will be collected from the depth at each sample location that
revealed potential contamination through field screening).

As in any sampling program, it is advisable to obtain an off-site, theoretically
uncontaminated surface soil sample to establish background levels of analyzed chemicals.
This 1s especially important if contamination with heavy metals is suspected because they
occur naturally.

Approach For Surface Samples

Depending on the area to be sampled, the information desired and the analytical support
available, investigators may take several approaches. First, the total area of study may be
divided into a grid pattern to identify samples with a specific location. Second, if the area
of study is large, and if complete characterization is required, a random sampling approach
may be used to reduce sample numbers. In this instance, the area is grid and sample
locations are determined randomly. Low areas, discolored areas or odorous areas may be
the best sampling locations. Third, a large study area can also be divided into grids and
sotl combined from several randomly chosen locations within that grid. This soil then
constitutes one sample. The first two grid sampling techniques are commonly employed at
large Brownfield investigations. However, for HRS sampling, only the top two feet of soil
and those samples which tend to maximize the score are collected.
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Any combination of the above approaches may be employed to characterize contamination
over a large area. The number of samples required to produce statistically vahd data is
impossible to determine beforehand since it depends on the variability in the analytical
results. In certain instances a small-scale sampling program may be required to estimate
data variability.

Sampling Approach For Subsurface Soil Samples

Subsurface soil samples indicate the extent of contaminant penetration into the soil and
also provide a means to evaluate the effect of soil type distribution on contaminant
migration. Either hand-operated or power equipment can be used, depending on the extent
of the investigation.

An important safety factor to consider in subsurface sampling is the avoidance of buried
containers, pockets of highly concentrated material, and buried utility lines. A thorough
background information search should be completed before obtaining subsurface samples.
Before obtaining subsurface samples by hand, at a minimum, a metal detector survey
should be performed. Metal detector surveys are almost usually conducted during
Brownfield investigations to determine the presence of buried materials. The presence of
buried tanks and materials is important in providing information when collecting deep
subsurface samples with power equipment as well as in determining the redevelopment
potential of property. However, when collecting deeper subsurface samples with power
equipment, the local utilities should be contacted to locate underground utility lines. If
funds are available, a survey using ground-penetrating radar is suggested before boring
with power equipment. Most Brownfield investigations require the use of power
equipment such as the Geoprobe and a backhoe to collect deep subsurface samples to assist

in describing the nature of contamination at depth beneath the site and above the water
table.

Locations for subsurface soil samples can be chosen on the basis of such background
information as areas of past waste storage, the waste handling practices which may have
given rise to contaminated soil, and geological survey information. Visual inspection of
the study area may also help. If a large study area is involved or information about the
entire area is needed as with Brownfield investigations, a random sampling approach
similar to the types outlined above may be also be employed. any available hydrological

data on seasonal water table levels and regional groundwater flow patterns should also be
obtained.
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4.8.1.2 SAMPLING PROCEDURES

Note:

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling

Procedures Guidance Manual for the specific procedure to collect soil and subsurface
samples. It should be noted that in some instances, primarily during Brownfield
investigations, a backhoe is used to open the hole and the sample is then collected
following the procedure for collecting a sample with a hand auger. Subsurface samples
may also be collected with the use of the Geoprobe (Refer to Section 4.9).

Disposable En Core Sampler

Sampling Procedures

1. En Core Sampler is a single use device. It cannot be cleaned and/or reused.

2. En Core Sampler is designed to store soil. Do not use En Core Sampler to store
solvent or free product.

3. En Core Sampler must be used with En Core T-Handle and/or En Core Extrusion Tool
exclusively.

Using the En Core T-Handle

1. Before taking the sample hold the coring body and plunger rod down until a small o-
ring rests against the tabs. This will ensure that the plunger moves freely.

2. Depress the locking lever on the In Core T-Handle. Place coring body, plunger end
first, into the open end of the T-Handle, aligning the slots on the coring body with the two
locking pins in the T-Handle, twist the coring body clockwise. The lock pins will be
completely in the coring body slots. Check to ensure sampler is locked in and the sampler
is ready for use.

Collecting the Sample

3. Turn the T-Handle with T-up and coring body down. This positions plunger bottom
flush with bottom of the coring body. Ensure that the plunger body is in position. Using
the T-Handle, push the sampler in soil until the coring body is full. When full a small o-
ring will be centered in the T-Handle viewing hole. Wipe excess soil from the coring body
exterior.

4. C.ap the coring body while it is still on the T-Handle. Push the cap over the flat area of
the ridge. Push and twist the cap to lock both arms in place. Cap must be seated properly
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to seal the sampler. On incorrectly capped samplers, the caps will appear to be crooked
and locking arms not fully secured to ridge.

Preparing Sampler For Shipment

5. Remove the capped Sampler by depressing the locking lever on the T-Handle while
twisting and pulling the sampler from the T-Handle.

6. Lock plunger by rotating the extended plunger rod fully counter-clockwise until wings
rest firmly against tabs.

7. Attach applicable CLP tag directly to the Sampler.
8. Return full En Core Sampler to zipper bag and seal bag.

9. Attach CLP label directly to the zipper bag, place on ice and ship the Sampler the same
day of collection

4.8.2 SEDIMENT SAMPLES

4.8.2.1 SAMPLING LOCATIONS

Sediment samples are valuable for locating pollutants of low water solubility and high soil
binding affinity where surface waters might show trace quantities of contaminants, thus
leading investigators to believe that an off-site contaminant migration problem is minor,
the analysis of sediments might show otherwise. The sample that is most down gradiant is
to be sampled first. Heavy metals and high molecular weight halogenated

hydrocarbons are examples of contaminant groups which might be found in greater
concentrations in sediments.

Sediment sample locations are dependent upon the type of investigation. Sediment
sampling locations for traditional CERCLA investigations are generally selected on the
basis of the probability they will show contaminants migrating from a site. Therefore, for
HRS scoring purposes samples should be taken from areas which are most likely to show
contamination. Most these samples are grab samples (Refer to Section 6.4). Sediment
samples are collected during Brownfield investigations if a water body is located on-site or
if an impoundment or a lagoon is present on-site. If a surface water body, impoundment,
or lagoon is located on-site, appropriate sampling locations are also selected on the most
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probable location of impact. As was stated previously, Brownfield investigations are
limited to on-site sampling. (It is important to note that the sediments obtained from
surface impoundments, such as lagoons, which are suspected to be highly concentrated are
to be handled and treated as hazardous samples).

The number of sampling locations is dependent on a variety of factors, including the size
of a site, the availability of analytical support, and the objectives of the investigation. A
recommended absolute minimum would be two locations, including one background
location. Ideally, additional locations should be sampled, with some locations selected for
taking a duplicate sample, which improves the quality control of the analytical data.

A background sediment sample should be obtained from sediments upstream from the
suspected point source for running water and from sediments away from the suspected
point source for standing surface water. In cases of high contamination of small bodies of
standing water, it may be impossible to find a background sample. The analysis of
background sediments attempts to establish the contribution of the source to pollution
levels in the area. This is especially important if contamination with heavy metals is
suspected because they occur naturally.

4.8.2.2 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling Procedures
Guidance Manual, for the specific procedure to collect sediment samples. Specific
procedures for collecting samples from impoundments or lagoons is also contained in
Appendix C.

4.9 SAMPLING WITH THE GEOPROBE

4.9.1

METHOD SUMMARY

The Geoprobe™ sampling device is used to collect soil, soil-gas and groundwater samples
at specific depths below ground surface (BGS). The Geoprobe ™ is hydraulically powered
and is mounted in a customized four-wheel drive vehicle. The base of the sampling device
is positioned on the ground over the sampling location and the vehicle is hydraulically
raised on the base. As the weight of the vehicle is transferred to the probe, the probe is
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pushed into the ground. A built-in hammer mechanism allows the probe to be driven
through dense materials. Maximum depth penetration under favorable circumstances is
about 50 feet.

Soil samples are collected with a specially-designed sample tube. The sample tube is
pushed and/or vibrated to a specified depth (approximately one foot above the intended
sample interval). The interior plug of the sample tube is removed by inserting small-
diameter threaded rods. The sample tube is then driven an additional foot to collect the
samples. The probe sections and sample tube are then withdrawn and the sample is
extruded from the tube into sample jars.

Soil gas can be collected in two ways. One method involves withdrawing a sample
directly from the probe rods, after evacuating a sufficient volume of air from the probe
rods. The other method involves collecting a sample through tubing attached by an
adaptor to the bottom probe section. Correctly used, the latter method provides more
reliable results.

Slotted lengths of probe can be used to collect groundwater samples if the probe rods can
be driven to the water table. Groundwater samples are collected using either a peristaltic
pump or a small bailer.

INTERFERENCES AND POTENTIAL PROBLEMS

A preliminary site survey should identify areas to be avoided with the truck. All
underground utilities should be located and avoided during sampling. Begin sampling
activities with an adequate fuel supply.

Decontamination of sampling tubes, probe rods, adaptors, non-expendable points and other
equipment that contacts the soil is necessary to prevent cross-contamination of samples.
Please refer to Section 4.13 for details concerning decontamination procedures. During
sampling, the bottom portion and outside of the sampling tubes can be contaminated with
soil from other depth intervals. Care must be taken to prevent soil which does not
represent the sampled interval from being incorporated into the sample. Excess soil should
be carefully wiped from the outside surface of the sampling tube and the bottom 3 inches
of the sample should be discarded before extruding the sample into a sample jar.

Obtaining sufficient volume of soil for multiple analyses from one sample location may
present a problem. The Geoprobe™ soil sampling system recovers a limited volume of
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soil and it is not possible to reenter the same hole and collect additional soil. When
multiple analyses are to be performed on soil samples collected with the Geoprobe™, it is
important that the relative importance of the analyses be identified. Identifying the order
of importance will ensure that the limited sample volume will be used for the most crucial
analyses.

EQUIPMENT/APPARATUS

Sampling with the Geoprobe™ involves use of the equipment listed below. Some of the
equipment is used for all sample types, others are specific to soil (S), soil gas (SG), or
groundwater (GW) as noted.

o Geoprobe™ sampling device

o Threaded probe rods (36", 24", and 12" lengths)
o Drive Caps

. Pull Caps

o Rod Extractor

. Expendable Point Holders

o Expendable Drive Points
. Solid Drive Points

o Extension Rods

o Extension Rod Couplers
. Extension Rod Handle

. Hammer Anvil

. Hammer Latch

o Hammer Latch Tool

. Drill Steels

o Carbide-Tipped Drill Bit

o Mill-Slotted Well Point (GW)

) Threaded Drive Point (GW)

o Well Mini-Bailer (GW)

o Tubing Bottom Check Valve (GW)
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. 3/8" O.D. Low Density Polyethylene Tubing (GW, SG)
| Gas Sampling Adaptor and Cap (SG)

. Teflon Tape
. Neoprene "O" - Rings (SG)
o Vacuum System (mounted in vehicle) (SG)

. Piston Tip (S)

. Piston Rod (S)

o Piston Stop (S)

° Sample Tube (11.5" in length) (S)

o Vinyl Ends Caps (S)

o Sample Extruder (S)

o Extruder Pistons (Wooden Dowels) (S)
o Wire Brush

° Brush Adapters

o Cleaning Brush (Bottle)

HEALTH AND SAFETY

The following is a list of health and safety precautions which specifically apply to
Geoprobe™ operation.

1. Always put vehicle in "neutral” and set the emergency brake before engaging
remote ignition.

2. If vehicle is parked on a loose or soft surface, do not fully raise rear of vehicle with

probe foot, as vehicle may fall or move.

3. Always extend the probe unit out from the vehicle and deploy the foot to clear

vehicle roof line before folding the probe unit out.

4. Operators should wear OSHA approved steel-toed shoes and keep feet clear of

probe foot.
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Operator should wear ANSI approved hard hats.

Only one person shall be responsible for operating the hydraulic system. In most
situations, an assistant is necessary to complete assembly and disassembly of probe
rods and accessories.

Never place hands on top of a rod while it is under the machine.

Turn off the hydraulic system while changing rods, inserting the hammer anvil, or
attaching accessories.

Operator must stand on the control side of the probe machine, clear of the probe
foot and mast, while operating controls.

Wear safety glasses at all times during the operation of this machine.

Never continue to exert downward pressure on the probe rods when the probe foot
has risen six inches off the ground.

Never exert enough downward pressure on a probe rod so as to lift the rear tires of
the vehicle off the ground.

Always remove the hammer anvil or other tool from the machine before folding the
machine to the horizontal position.

The vehicle catalytic converter is hot and may present a fire hazard when operating
over dry grass or combustibles.

Geoprobe™ operators must wear ear protection. OSHA approved ear protection
for sound levels exceeding 85 dba is recommended.

Locations of buried or underground utilities and services must be known before
starting to drill or probe.
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17. Shut down the hydraulic system and stop the vehicle engine before attempting to
clean or service the equipment.

18.  Exercise extreme caution when using extruder pistons (wooden dowels) to extrude
soil from sample tubes. Soil in the sample tube may be compacted to the point that
the extruder piston will break or shatter before it will push the sample out.

19. A dry chemical fire extinguisher (Type ABC) should be kept with the vehicle at all
times.

4.9.5 PROCEDURES

Portions of the following sections have been condensed from the Model 5400
Geoprobe™ Operations Manual(1). Refer to this manual for more detailed
information concerning equipment specifications, general maintenance, tools,
throttle control, clutch pump, GSK-58 Hammer, and trouble-shooting. A copy of
this manual will be maintained with the Geoprobe™.

PREPARATION

1. Determine extent of the sampling effort, sample matrices to be collected,
and types and amounts of equipment and supplies required to complete the
sampling effort.

2. Obtain and organize necessary sampling and monitoring equipment.

3. Decontaminate or pre-clean equipment, and ensure that it is in working
order.

4. Perform a general site survey prior to site entry in accordance with the site-

specific Health and Safety Plan.

5. Use stakes or flagging to identify and mark all sampling locations. All
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sample locations should be cleared for utilities prior to sampling.

SETUP OF GEOPROBE™

1.

Back carrier vehicle to probing location.
Shift the vehicle to park and shut off ignition.
Set parking brake.

Attach exhaust hoses so exhaust blows downwind of the sampling location
(this is particularly important during soil gas sampling).

Start engine using the remote ignition at the Geoprobe™ operator position.

Activate hydraulic system by turning on the Electrical Control Switch
located on the Geoprobe'™ electrical control panel. When positioning the
probe, always use the SLOW speed. The SLOW speed switch is located on
the hydraulic control panel.

Important: Check for clearance on vehicle roof before folding Geoprobe™
out of the carrier vehicle.

Laterally extend the Geoprobe™ from the vehicle as far as possible by
pulling the EXTEND control lever toward the back of the vehicle while the
Geoprobe™ is horizontal.

Using the FOOT control, lower the Derrick Slide so it is below cylinder (A)
before folding the Geoprobe™ out of the carrier vehicle. This will ensure
clearance at the roof of the vehicle.

Use the FOLD, FOOT, and EXTEND controls to place GeoprobeTM to the
exact probing location.
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Using the FOLD control, adjust the long axis of the probe cylinder so that it
is perpendicular (visually) to the ground surface.

Using the FOOT control, put the weight of the vehicle on the probe unit.
Do not raise the rear of the vehicle more than six inches.

Important: Keep rear vehicle wheels on the ground surface when transferring
the weight of the vehicle to the probe unit. Otherwise, vehicle may shift when
probing begins.

12.

When the probe axis is vertical and the weight of the vehicle 1s on the probe
unit, probing is ready to begin.

DRILLING THROUGH SURFACE PAVEMENT OR CONCRETE

Position carrier vehicle to drilling location.

Fold unit out of carrier vehicle.

Deactivate hydraulics.

Insert carbide-tipped drill bit into hammer.

Activate HAMMER ROTATION control by turning knob counter-
clockwise. This allows the drill bit to rotate when the HAMMER control is
pressed.

Press down on HAMMER control to activate counterclockwise rotation.

Both the HAMMER control and the PROBE control must be used when
drilling through the surface. Fully depress the HAMMER control, and
incrementally lower the bit gradually into the pavement by periodically
depressing the PROBE control.
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8. When the surface has been penetrated, turn the HAMMER Control Valve
knob clockwise to deactivate hammer rotation and remove the drill bit from
the HAMMER.

Important: Be sure to deactivate the rotary action before driving probe rods.

PROBING
1. Position the carrier vehicle to the desired sampling location and set the
vehicle parking brake.

2. Deploy Geoprobe ™ Sampling Device.

3. Make sure the hydraulic system is turned off.

4. Thread the drive cap onto the male end of the probe rod.

5. Thread an expendable point holder onto the other end of the first probe rod.
6. Slip an expendable drive point into point holder.

7. Position the leading probe rod with expendable drive point in the center of

the derrick foot and directly below the hammer anvil.

Important: Positioning the first probe rod is critical in order to drive the
probe rod vertically. Therefore, both the probe rod and the probe cylinder
shaft must be in the vertical position.

8. To begin probing, activate the hydraulics and push the PROBE Control
downward. Many times the probe rods can be advanced using only the
weight of the carrier vehicle. When this is the case, only the PROBE
control is used.
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Important: When advancing rods, always keep the probe rods parallel to the
probe cylinder shaft. This is done by making minor adjustments with the
FOLD control. Failure to keep probe rods parallel to probe cylinder shaft
may result in broken rods and increased difficulty in achieving desired
sampling depth.

PROBING -PERCUSSION HAMMER

The percussion hammer must be used in situations where the weight of the vehicle
is not sufficient to advance the probe rods.

1. Make sure the Hammer Rotation Valve is closed.

2. Using the PROBE control to advance the rod, press down the HAMMER
control to allow percussion to drive the rods.

Important: Always keep static weight on the probe rod or the rod will vibrate
and chatter while you are hammering, causing rod threads to fracture and
break.

3. Keep the hammer tight to the drive cap so the rod will not vibrate.

4. Periodically stop hammering and check if the probe rods can be advanced
by pushing only.

5. Any time the downward progress of the probe rods is refused, the derrick

foot may lift off of the ground surface. When this happens, reduce pressure
on the PROBE control. Do not allow the foot to rise more than six inches
off the ground or the vehicle's wheels may lift off the ground surface,
causing the vehicle to shift.

6. As the derrick foot 1s raised off the ground surface, the probe cylinder may

not be in a perpendicular position. If this happens, use the FOLD control to
correct the probe cylinder position.

PROBING - ADDING RODS
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1. Standard probe rods are four feet in length. If the desired depth is more
than four feet, another rod must be threaded onto the rod that has been
driven into the ground. In order to ensure a vacuum-tight seal (soil-gas
sampling), two wraps of teflon tape around the thread is recommended.

2. Using the PROBE control, raise the probe cylinder as high as possible.

Important: Always deactivate hydraulics when adding rods.

3. Deactivate hydraulics.

4. Unthread the drive cap from the probe rod that is in the ground.

Wrap teflon tape around the threads.

6. Thread the drive cap onto the male end of the next probe rod to be used.

7. After threading the drive cap onto the rod to be added, thread the rod onto
the probe rod that has been driven into the ground. Make sure threads have
been teflon taped. Continue probing.

8. Continue these steps until the desired sampling depth has been reached.
PROBING/PULLING RODS
1. Once the probe rods have been driven to depth, they can also be pulled

using the Geoprobe™ Machine.
2. Turn off the hydraulics.
3. Replace the drive cap from the last probe rod driven with a pull cap.

4. Lift up the hammer latch.
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Activate the hydraulics.

Hold down on the PROBE control, and move the probe cylinder down until
the latch can be closed over the pull cap.

Important: If the latch will not close over the pull cap, adjust the derrick
assembly by using the extend control. This will allow you to center the pull
cap directly below the hammer latch.

7.

Retract the probe rods by pulling up on the PROBE control.

Important: Do not raise the probe cylinder all the way when pulling probe
rods or it will be impossible to detach a rod that has been pulled out.
However, it is necessary to raise the probe cylinder far enough to allow the
next probe section to be pulled.

10.

11.

12.

13.

14.

15.

After retracting the first probe rod, lower the probe cylinder only slightly to
ease the pressure off of the hammer latch.

If necessary, attach a clamping device to the base of the rods where it meets
the ground to prevent rods from falling back into the hole.

Raise the hammer latch.

Hold the PROBE control up and raise the probe cylinder as high as
possible.

Unthread the pull cap from the retracted rod.

Unthread the retracted rod.

Thread the pull cap onto the next rod that is to be pulled.

Continue these steps until all the rods are retracted from the hole.
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Decontaminate all portions of the equipment that have been in contact with
the soil, soil gas and groundwater.

SOIL GAS SAMPLING WITHOUT INTERIOR TUBING

1.

Follow the procedures previously outlined for Geoprobe operation.

Thread on pull cap to end of probe rod.

Retract rod approximately six inches. Retraction of the rod disengages
expendable drive point and allows for soil vapor to enter rod.

Unthread pull cap and replace it with a gas sampling cap. Cap is furnished
with barbed hose connector.

Important: Shut engine off before taking sample (exhaust fumes can cause
faulty sample data).

Turn vacuum pump on and allow vacuum to build in tank.

Open line control valve. For each rod used, purge 300 liters of volume.
Example: Three rods used =900 liters = .900 on gauge.

After achieving sufficient purge volume, close valve and allow sample line
pressure gauge to return to zero. This returns sample train to atmospheric
pressure.

The vapor sample can now be taken.

1. Pinch hose near gas sampling cap to prevent any outside vapors
from entering the rods.

2. Insert syringe needle into center of barbed hose connector and
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withdraw vapor sample.

9. To maintain suction at the sampling location, periodically drain the vacuum
tank.

10.  To remove rods, follow procedures as previously outlined.

CALCULATIONS

Calculating Vapor Purge Volume for Soil-Gas Sampling without Interior Tubing

Volume of Air to be Purged (Liters) = 300 x Number of Rods in the Ground

Volume in Liters/1000 = Reading on Vacuum Pump
Instrument Gauge

SOIL GAS SAMPLING WITH POST-RUN TUBING (PRT)

l. Follow procedures outlined in Sections 7.1 through 7.6.

2. Retract rod approximately six inches. Retraction of rod disengages
expendable drive point and allows for soil vapor to enter rod.

3. Remove pull cap from the end of the probe rod.
4. Position the GeoprobeTM to allow room to work.

5. Secure PRT Tubing Adapter with "O" - Ring to selected tubing.

6. Insert the adapter end of the tubing down the inside diameter of the probe
rods.
7. Feed the tubing down the hole until it hits bottom on the expendable point

holder. Cut the tubing approximately two feet from the top probe rod.
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8. Grasp excess tubing and apply some downward pressure while turning it in
a counter-clockwise motion to engage the adapter threads with the
expendable point holder.

9. Pull up lightly on the tubing to test engagement of threads.

10. Connect the outer end of the tubing to silicon tubing and vacuum hose (or
other sampling apparatus).

11. Follow the appropriate sampling procedure to collect a soil-gas sample.

12. After collecting a sample, disconnect the tubing from the vacuum hose or
sampling system.

13.  Pull up firmly on the tubing until it releases from the adapter at the bottom
of the hole.
14. Extract the probe rods from the ground and recover the expendable point

holder with the attached adapter.

15. Inspect the "O"-ring at the base of the adapter to verify that proper sealing
was achieved during sampling. The "O"-ring should be compressed.

Note: If the "O"-ring is not compressed, vapors from within the probe
sections may have been collected rather than vapors from the intended sample
interval.

SOIL SAMPLING
1. Follow the procedures previously outlined for Geoprobe operation.
2. Assemble soil-sampling tube.

1. Thread piston rod into piston tip.
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2. Insert piston tip into sample tube, seating piston tip into cutting edge
of sample tube.

Thread drive head into threaded end of sample tube.

4. Thread piston stop pin into drive head. Stop pin should be tightened
with wrench so that it exerts pressure against the piston rod.

Attach assembled sampler onto leading probe rod.

Drive the sampler with the attached probe rods to the top of the interval to
be sampled.

Move probe unit back from the top of the probe rods to allow work room.

Remove drive cap and lower extension rods into inside diameter of probe
rods using couplers to join rods together.

Attach extension rod handle to top extension rod.

Rotate extension rod handle clockwise until the leading extension rod is
threaded into the piston stop downhole.

Continue to rotate extension rod handle clockwise until reverse-threaded
stop-pin has disengaged from the drive head.

Remove extension rods and attached stop-pin from the probe rods.
Replace drive cap onto top probe rod.

Mark the top probe rod with a marker or tape at the appropriate distance
above the ground surface (dependent on sample tube length).

Drive probe rods and sampler the designated distance. Be careful not to
overdrive the sampler which could compact the soil sample in the tube,
making it difficult to extrude.
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Important: Documentation of sample location should include both surface
and subsurface identifiers. Example: Correct Method - Sample Location S-6,
12.0' - 13.0". Incorrect Method - Sample Location S-6, 12.0'.

14.

15.

16.

17.

18.

Retract probe rods from the hole and recover the sample tube. Inspect the
sample tube to confirm that a sample was recovered.

Disassemble sampler. Remove all parts.
Position extruder rack on the foot of the Geoprobe™ derrick.
Insert sample tube into extruder rack with the cutting end up.

Position the extruder piston (wood dowel) and push sample out of the tube
using the PROBE control on the Geoprobe ™. Collect the sample as it is
extruded in an appropriate sample container.

Caution: use care when performing this task. Apply downward pressure
gradually. Use of excessive force could result in injury to operator or damage
to tools. Make sure proper diameter extruder piston is used.

19.  To remove rods, follow procedures previously outlined for Geoprobe use.

GROUNDWATER SAMPLING

L. Follow the instructions for probing found in Section 4.9.5 with the
following exception: the Mill-Slotted Well Rod with attached threaded
drive point should be the first section probed into the ground. Multiple
sections of mill-slotted well rods can be used to provide a greater vertical
section into which groundwater can flow.

2. Probe to a depth at which groundwater is expected.
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3. Remove Drive Cap and insert an electric water-level indicator to determine

if water has entered the slotted sections of probe rod.

4. If water is not detected in the probe rods, replace the drive cap and continue
probing. Stop after each additional probe length and determine if
groundwater has entered the slotted rods.

5. After the probe rods have been driven into the saturated zone, sufficient
time should be allowed for the water level in the probe rods to stabilize.

Note: It will be difficult if not impossible to collect a groundwater sample in
aquifer material small enough to pass through the slots (<0.02 inch diameter).

6. Groundwater samples will be collected with a low-flow peristaltic pump for
all samples taken from the ground surface to a depth of twenty-eight feet. A
twenty-millimeter Mini-Baler will be utilized for all groundwater samples
collected below the depth of twenty-eight feet.

When the low-flow peristaltic pump is used in conjunction with the
Geoprobe sampling device, the methods of determining groundwater
stabilization include: 1) groundwater clarity 2) pH/conductivity/water
temperature 3) pH test strips 4) draw-down of the well. The amount of
groundwater purged from the Geoprobe sampling device will be determined
by one of the previously mentioned stabilization criteria. The sampler will
not collect the groundwater sample until groundwater conditions have
stabilized within the sampling device.

Sample fractions will be collected in the following order: volatile
organics, semi-volatiles, and inorganics. Peristaltic pump rates are
normally determined by groundwater recharge to the geoprobe
sampling device and the fraction being sampled. Volatiles will be
collected using the lowest possible flow rate of the perastalic pump
while the remaining fractions will be collected using the medium flow
rate.

Important: Documentation of sample location should include both surface
and subsurface identifiers. Example: Sample Location GW-6, 17'-21' bgs,
water level in probe rods is 17 feet bgs, and the leading section of probe rod is
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21 feet bgs. The water sample is from this zone, not from 17 feet bgs or 21 feet
bgs.

7. Remove rods following the procedures previously outlined for the
Geoprobe

4.9.6 SAMPLING LOCATIONS

Sample locations are generally selected on the basis of the probability they will show
contaminants or contaminants migrating from a site. For both traditional CERCLA
investigations and Brownfield investigations, soil samples are generally located in areas of
suspected contamination. However, during Brownfield investigations, soil samples may be
collected from areas to ensure that the entire area is covered or as part of a grid sampling
approach. For both investigations, groundwater samples are collected in areas of suspected
contamination or from a location down gradient of these areas to determine if
contamination 1s present and if it is migrating. Samples collected with the Geoprobe are
grab samples (Refer to Section 4.4). Again, it is important that field personnel determine
whether samples require handling as hazardous (concentrated) or environmental samples.

As in any sampling program, it 1s advisable to obtain an off-site, theoretically
uncontaminated samples to establish background levels of analyzed chemicals.

4.9.7 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling Procedures
Guidance Manual, for the specific procedure to collect soil and groundwater samples using
the Geoprobe.

The above sections contain specific sampling procedures for collecting groundwater,

surface water, sediments, and soil samples. In general, most of the samples collected for
traditional CERCLA investigations as well as Brownfield investigations will be from the
media described in this section. However, there may be instances in which samples may
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need to be collected from a drum, tank, container, etc. In these instances refer to the
Bureau of Land Sampling Procedures Guidance Manual which is contained in Appendix C.

4.10 FIELD MEASUREMENTS AND OBSERVATIONS

While sampling, several quick field measurements and observations should be made and entered
into a log book to help in interpreting the analytical data. The following are suggested field
measurements and observations which should be noted in the field logbook:

pertinent weather factors such as temperature, wind velocity and precipitation

a sketch of the area indicating sample locations and depths, and site conditions.

screening information such as TVA readings and Immunoassay results

specific measurements of the sample location from permanent objects

sample characteristics such as odor, color, composition, and turbidity.

sample depth

date and time of sample collection

evidence of dead or stressed vegetation or animals

stream characteristics such as stagnation or mixing which might affect the distribution
or volatilization of contaminants in the water

dissolved oxygen content of water sampled

depth of stream or pond average (This may be limited to estimates, especially if access
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is restricted to the shoreline. If using a sounding device, such as a graduated pole,
perform this after samples have been obtained).

e flow rate of stream Estimate cross-sectional area from depth and width of stream. The
cross-sectional area may be estimated by assuming that it is a triangle and using the
formula A= (%) BC, where:

A = cross-sectional area

B = width of stream

C = depth of stream at deepest point

Multiply this area by velocity For a rough approximation of flow rate.
e water temperature, pH, and conductivity at point and time of sampling

o total depth well, diameter of well, depth to water, amount purged, and well integrity

e photo location and direction

4.11 CONTAINERS, CLEANING OF CONTAINERS, AND SAMPLE PRESERVATION

Table 6-1 specifies the recommended type and size of containers, number of containers, and
sample preservation and holding times for site assessments. The container specifications listed are
taken from “Specifications and Guidance for Contaminant-Free Sample Containers” EPA540/R-
93/051, December 1992. The sample bottles the Division of Laboratories provides for use in the
Site Assessment Program meet the specifications in EPA540/R-93/051.

Table 4-2 specifies the sample containers and holding times for samples collected for the Site
Assessment Program.

4.12 SAMPLE PACKAGING AND SHIPPING

All state and Federal regulations regarding environmental sample packaging and shipping should
be followed. Samples should be shipped according to the U.S. Department of Transportation
(DOT) regulations. Sample ID and numbering will be according to procedures outlined in
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Appendix H.

Samples to be packaged and shipped must follow these requirements:

check all lids to make sure they are tight and will not leak

fill out label with a water-proof marker and place on each sample container; a clear
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to

Section 5.2)

fill out a sample tag with a water-proof marker for each sample container and tie or
attach to the sample containers (Refer to Section 5.2 ) (IEPA laboratories and
Brownfield Assessments going to CRL or CLP do not require tags for sample
containers)

enclose the sample container in a clear plastic bag making sure the sample tag and label
are visible (IEPA laboratories do not require that the samples be placed in plastic bags)

any samples suspected to be hazardous or of medium/high concentration must be
enclosed in a metal paint can with a clipped or sealable lid (paint cans) with absorbent
material around the sample container in the can

pack the samples in ice (a bag of ice that is double bagged in garbage bags may be
placed on top of the samples especially in warm weather) in a clean waterproof
hard plastic ice cooler

fill the remainder of the cooler with an absorbent packing material like Styrofoam or
bubble wrap. '

place the top copy of the chain-of-custody forms in a plastic bag for CRL labs and the
bottom two copies for CLP labs. The IEPA labs get the top copy also. Securely fasten
forms to the lid of each cooler (IEPA laboratories have different chain-of-custody
forms).

place the chain-of-custody seals on the outside of the coolers across the top and sides
so that it cannot be opened without breaking the seal
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o fill out an air bill and ship samples overnight through a commercial carrier (Federal
Express). For CRL and CLP, add a 3rd party airbill for return of the coolers.

e Please note: Encore sampling tubes should be shipped daily

4.13 SAMPLING EQUIPMENT DECONTAMINATION

This section provides a description of the methods used for preventing, minimizing, or limiting
cross-contamination of samples due to inappropriate or inadequate equipment decontamination
and to provide general guidelines for developing decontamination procedures for sampling
equipment to be used during investigations for National Priorities List (NPL) sites.

These are standard (1.e. typically applicable) operating procedures which may be varied or
changed as required, dependent upon site conditions, equipment limitation, or limitations imposed
by the procedure. In all instances, the ultimate procedures employed should be documented and
associated with the final report.

4.13.1 METHOD SUMMARY

Removing or neutralizing contaminants from equipment minimizes the likelihood of
sample cross contamination, reduces or eliminates transfer of contaminants to clean areas,
and prevents the mixing of incompatible substances.

Gross contamination can be removed by physical decontamination procedures. These
abrasive and non-abrasive methods include the use of brushes, and high and low pressure
water cleaning.

The first step, a soap and water wash, removes all visible particulate matter and residual
oils and grease. This may be preceded by a steam or high pressure water wash to facilitate
residuals removal. The second step involves a tap water rinse and a distilled/deionized
water rinse to remove the detergent. A final distilled/deionized water rinse is performed.
This rinse removes any residual traces of the solvent.
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The decontamination procedure involves the following steps:

Physical removal
Non-phosphate detergent wash
Tap water rinse
Distilled/deionized water rinse
Air dry

ANEE o

Modifications to the standard procedure should be documented in the site specific work
plan or subsequent report.

INTERFERENCES AND POTENTIAL PROBLEMS

. The use of distilled/deionized water commonly available from commercial vendors
may be acceptable for decontamination of sampling equipment provided that it has
been verified by laboratory analysis to be analyte free (specifically for the
contaminants of concern).

. The use of an untreated potable water supply is not an acceptable substitute for tap
water. Tap water may be used from any municipal or industrial water treatment
system.

EQUIPMENT/APPARATUS

Decontamination equipment, materials, and supplies are generally selected based on
availability. Other considerations include the ease of decontaminating or disposing of the
equipment. Most equipment and supplies can be easily procured. For example, soft-bristle
scrub brushes or long-handled bottle brushes can be used to remove contaminants. Large
galvanized wash tubs, stock tanks, or buckets can hold wash and rinse solutions.

Children's wading pools can also be used. Large plastic garbage cans or other similar
containers lined with plastic bags can help segregate contaminated equipment.
Contaminated liquid can be stored temporarily in metal or plastic cans or drums.
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The following standard materials and equipment are recommended for decontamination
activities:

4.13.3.1 Decontamination Solutions

Non-phosphate detergent
Tap water

Distilled or deionized water

4.13.3.2 Decontamination Tools/Supplies

Long and short handled brushes
Bottle brushes

Drop cloth/plastic sheeting

Paper towels

Plastic or galvanized tubs or buckets

Pressurized sprayers (H,0O)

4.13.3.3 Health and Safety Equipment

Appropriate personal protective equipment (i.e., safety glasses or splash shield,
appropriate gloves, aprons or coveralls, respirator, emergency eye wash)

4.13.3.4 Waste Disposal

Trash bags
Trash containers
55-gallon drums

Metal/plastic buckets/containers for storage and disposal of
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decontamination solutions

PROCEDURES

As part of the health and safety plan, a decontamination plan should be developed and
reviewed. The plan should contain information such as the decontamination equipment
needed and appropriate decontamination methods.

Procedures can also be established to minimize the potential for contamination. This may
include: (1) work practices that minimize contact with potential contaminants; (2) using
remote sampling techniques; (2) avoiding laying down equipment in areas of obvious
contamination; and (3) use of disposable sampling equipment.

DECONTAMINATION METHODS

All samples and equipment leaving the contaminated area of a site must be decontaminated
to remove any contamination that may have adhered to equipment. Decontamination
methods will remove contaminants by flushing or other physical action. Physical
decontamination techniques can be grouped into two categories: abrasive methods and
non-abrasive methods, as follows:

Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing and wearing away the top layer of the
surface containing the contaminant. The mechanical abrasive cleaning method is
the most commonly used at hazardous waste sites.

Mechanical methods of decontamination include using metal or nylon brushes.
The amount and type of contaminants removed will vary with the hardness of
bristles, length of time brushed, degree of brush contact, degree of contamination,

nature of the surface being cleaned, and degree of contaminant adherence to the
surface.
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Non-Abrasive Cleaning Methods

Non-abrasive cleaning methods work by forcing the contaminant off a surface with
pressure. In general, the equipment surface is not removed using non-abrasive
methods.

Low-Pressure Water

This method consists of a container which is filled with water. The user
pumps air out of the container to create a vacuum. A slender nozzle and
hose allow the user to spray in hard-to-reach places.

High-Pressure Water

This method consists of a high-pressure pump, an operator controlled
directional nozzle, and a high-pressure hose. Operating pressure usually
ranges from 340 to 680 atmospheres (atm) and flow rates usually range
from 20 to 140 liters per minute.

Rinsing
A final rinse with deionized water is performed

Damp Cloth Removal

In some instances, due to sensitive, non-waterproof equipment or due to
the unlikelihood of equipment being contaminated, it is not necessary to
conduct an extensive decontamination procedure. For example, air
sampling pumps hooked on a fence, placed on a drum, or wrapped in plastic
bags are not likely to become heavily contaminated. A damp cloth should
be used to wipe off contaminants which may have adhered to equipment
through airborne contaminants or from surfaces upon which the equipment
was set.

4.13.6 Field Sampling Equipment Decontamination Procedures
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The decontamination area is setup so that the first station is used to clean the most
contaminated item. It progresses to the last station where the least contaminated
item is cleaned. Ideally, the contamination should decrease as the equipment
progresses from one area to another.

A site is typically divided up into the following boundaries: Hot Zone or Exclusion
Zone (EZ), the Contamination Reduction Zone (CRZ), and the Support or Safe
Zone (SZ). The decontamination area should be setup in the CRZ. The CRZ
controls access into and out of the exclusion zone and confines decontamination
activities to a limited area. The size of the decontamination area depends on the
number of stations in the decontamination process, overall dimensions of the work
zones, and amount of space available at the site.

Anyone in the CRZ should be wearing the level of protection designated for the
decontamination crew. Sampling and monitoring equipment and sampling
supplies are all maintained outside of the CRZ. Personnel don their equipment
away from the CRZ

Decontamination Setup and Procedures

Starting with the most contaminated station, the decontamination setup should be
as follows:

Step 1 Physical Removal With Brushes And A Wash Basin

Prior to setting up Station 3, place plastic sheeting on the ground to cover
areas under Station 3 through Station 10.

Fill a wash basin, a large bucket, or child's swimming pool with non-
phosphate detergent and tap water. Several bottle and bristle brushes to
physically remove contamination should be dedicated to this station .
Approximately 10 - 50 gallons of water may be required initially depending
upon the amount of equipment to decontaminate and the amount of gross
contamination.

Step 2 Water Basin(Optional)
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Fill a wash basin, a large bucket, or child's swimming pool with tap water.
Several bottle and bristle brushes should be dedicated to this station.
Approximately 10 - 50 gallons of water may be required initially depending
upon the amount of equipment to decontaminate and the amount of gross
contamination.

Step 3 Physical Removal With A High-Pressure Washer (Optional)

As indicated in 4.13.5, a high-pressure wash may be required for
compounds which are difficult to remove by washing with brushes. The
elevated temperature of the water from the high-pressure washers 1s
excellent at removing greasy/oily compounds. High pressure washers
require water and electricity.

A decontamination pad may be required for the high-pressure wash area.
An example of a wash pad may consist of an approximately 1 1/2 foot-deep
basin lined with plastic sheeting and sloped to a sump at one corner. A
layer of sand can be placed over the plastic and the basin is filled with
gravel or shell. The sump is also lined with visqueen and a barrel is placed
in the hole to prevent collapse. A sump pump is used to remove the water
from the sump for transfer into a drum.

Typically heavy machinery is decontaminated at the end of the day unless
site sampling requires that the machinery be decontaminated frequently. A
separate decontamination pad may be required for heavy equipment.

Step 4 Low-Pressure Spravers

Fill a low-pressure sprayer with distilled/deionized water. Provide a 5-
gallon bucket or basin to contain the water during the rinsing process.
Approximately 10-20 gallons of water may be required initially depending
upon the amount of equipment to decontaminate and the amount of gross
contamination.

Step 5 Clean Equipment Drop

Lay a clean piece of plastic sheeting over the bottom plastic layer. This will
allow easy removal of the plastic in the event that it becomes dirty.
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4.13.7 POST DECONTAMINATION PROCEDURES

1. Collect high-pressure pad and heavy equipment decontamination
area liquid and waste and store in appropriate drum or container. A
sump pump can aid in the collection process. Refer to the
Department of Transportation (DOT) requirements for appropriate
containers based on the contaminant of concern.

2. Collect high-pressure pad and heavy equipment decontamination
area solid waste and store in appropriate drum or container. Refer to
the DOT requirements for appropriate containers based on the
contaminant of concern.

3. Empty soap and water liquid wastes from basins and buckets and
store in appropriate drum or container. Refer to the DOT
requirements for appropriate containers based on the contaminant of
concern.

4. Using low-pressure sprayers, rinse basins, and brushes. Place liquid
generated from this process into the wash water rinse container.

5. Place all solid waste materials generated from the decontamination
area (i.e., gloves and plastic sheeting, etc.) in an approved DOT
drum. Refer to the DOT requirements for appropriate containers
based on the contaminant of concern.

6. Write appropriate labels for waste and make arrangements for
disposal. Consult DOT regulations for the appropriate label for each
drum generated from the decontamination process.

4.13.8 QUALITY ASSURANCE/QUALITY CONTROL

A rinsate blank is one specific type of quality control sample associated with the field
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decontamination process. This sample will provide information on the effectiveness of the
decontamination process employed in the field. Rinsate blanks are samples obtained by
running analyte free water over decontaminated sampling equipment to test for residual
contamination. The blank water is collected in containers for handling, shipment, and
analysis. These samples are treated identical to samples collected that day. A rinsate
blank is used to assess cross contamination brought about by improper decontamination
procedures. If sampling equipment requires the use of plastic tubing it should be disposed
of as contaminated and replaced with clean tubing before additional sampling occurs.

4.13.9 DATA VALIDATION

Results of quality control samples will be evaluated for contamination. This information
will be utilized to qualify the environmental sample results in accordance with the project's
data quality objectives.

4.13.10HEALTH AND SAFETY

When working with potentially hazardous materials, follow OSHA, U.S. EPA, corporate,
and other applicable health and safety procedures.

Safety considerations should be addressed when using abrasive and non-abrasive
decontamination equipment. Maximum air pressure produced by abrasive equipment
could cause physical injury. Displaced material requires control mechanisms.

Material generated from decontamination activities requires proper handling, storage, and
disposal. Personal Protective Equipment may be required for these activities.

4.14 INVESTIGATION-DERIVED WASTES

If investigation-derived wastes (IDW) are RCRA nonhazardous soil or water, they should be
left on-site unless other circumstances require off-site disposal. The nature of the wastes should
be assessed by applying best professional judgement, using readily available information about the
site. This information may include manifests, storage records, preliminary assessments, and
results of earlier studies that may have been conducted and are available to the Agency. Direct
observation of the IDW for discoloration, odor, or other indicators of contamination should also be
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considered.

If the IDW are nonhazardous, the Project Manager must determine procedures for handling IDW
on-site and notify the site owner in the site access agreement form that IDW such as soil cuttings
and water will be left on-site. The on-site handling options available to the Project Manager when
IDW are RCRA nonhazardous are the following:

1. For soil cuttings:
a. Spread around the well
b. Put back into the boring
c. Dispose of at the site’s TDU

2. For groundwater:
a. Pour onto ground next to the well to allow infiltration
b. Dispose of at the site’s TDU

3. For decontaminated PPE
a. Double bag and deposit in the site or EPA dumpster, or in any municipal landfill
b. Dispose of at the site’s TDU

If IDW are considered RCRA non-hazardous due to lack of information on the waste hazard, the
inspection team should have an alternative plan for handling IDW if field conditions indicate that
these wastes are hazardous. In such a case, the Project Manager should be prepared to make
arrangements to obtain containers for collecting groundwater, decontamination waste, and/or soil
cuttings.

If IDW consist of RCRA hazardous soils that pose no immediate threat to human health and
the environment, the Project Manager should plan on leaving it on-site until it can be properly
disposed of in accordance with 35 TAC Parts 722 and 809 for off-site removal.

IDW should be disposed off-site in the following situations:

1. They are RCRA hazardous water
2. They are RCRA hazardous soil that may pose a substantial risk if left at the site
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3. They are RCRA hazardous PPE and DE

4. Leaving them on-site would create increased risk at the site.

The IEPA expects that complying with this guidance will limit on-site storage to, at most, the time
required to complete any testing (usually less than 6 weeks) required by subcontractors in order to
arrange for transportation. In most cases, this will not result in exceeding the regulatory 90 day
storage time for quantities greater than 1,000 kg/month regardless of the quantity of IDW. In
cases where the regulatory 90 day storage time for quantities greater than 1,000 kg/month is
exceeded, the Project Manager must initiate a bidding process to remove IDW wastes off-site and
a permit is not required.

4.15 CALIBRATION OF SAMPLING EQUIPMENT

This group of equipment provides a significant amount of actual field data and associated quality
control problems. Included in this group are pH meters, water conductivity meters, thermometers,
toxic vapor analyzer, combustible gas meters, geophysical equipment, and water level indicators
(M scopes). Proper care and maintenance is essential. In addition, proper calibration and
operational experience is required to assure valid data.

Each instrument in this group comes with an instruction manual detailing the procedures and
theory of operation, calibration procedures, and frequency and maintenance requirements. Quality
control measures For these instruments include performance of required maintenance, operational
checks, and established calibration schedules. These items should be recorded in a logbook for
each piece of equipment.

The major problems encountered with this equipment are:

failure to calibrate equipment prior to use

e inexperience in operating the equipment

inability to assure proper functioning of equipment

improper cleaning and maintenance of the equipment
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An obvious solution to these problems is to provide training to the individuals using the
equipment. Since this is not always possible, another solution is to maintain a comprehensive
manual containing the manufacturer's instruction manuals for all the equipment. Each team could
then review the appropriate equipment instructions prior to use. This information is kept at the
IEPA warehouse with the equipment. In some cases, access to the operations manual also allows
inexperienced individuals to successfully operate the instruments. It is recommended that an
experienced individual oversee the novice.

To ensure proper calibration, each instrument should be tagged with a label indicating when
calibration is required. In the case of simple instruments such as pH, conductivity, and
combustible gas meters, these would calibrated before each use. Appropriate calibration standards
should be stored with the instruments. In this way, the necessary calibration materials are taken to
the field with the instruments. The calibration data, together with the field data are then recorded
in the logbook.

To insure that instruments are operating properly, several solutions are available. These include:
e proper calibration as above
e having a supply of appropriate batteries For the units
e having properly charged batteries where replacement is impractical

¢ using a solvent-based marker to check organic vapor analyzers and combustible gas
detectors

e breathing on an oxygen monitor to produce a meter response

Additionally, some instruments use Ni-Cad or Gel-Cell rechargeable batteries. The Ni-Cad units
need to be cycled from fully charged to deep discharge monthly to insure stable charging
characteristics and maximum battery life. The Gel-Cell batteries, however, should never be deep
discharged as they will never hold a full charge again. this will significantly reduce field use and
can lead to erratic data. Gel-Cells should be kept on charge when not in use.
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5.0 SAMPLE CUSTODY

5.1 INTRODUCTION

A sample is in someone’s custody if it is in their physical possession, it is in their view after being
in their physical possession, it is in their physical possession and secured so that it cannot be
tampered, it is kept in a secured area restricted to authorized personnel only. There are two types
of custody, field custody and laboratory custody.

5.2 FIELD CUSTODY

Samples should always be kept in possession in the field. This task is normally assigned to the
field person responsible for the chain-of-custody procedures. The US EPA CLP laboratories,
CRL, CLP and IL EPA laboratories are used for analyzing samples and have different chain of
custody forms. Appendix G provides samples of the sample tags, labels and chain-of-custody
forms that are used in the US EPA CLP. Appendix C provides samples of the chain-of-custody
forms that are used for the IL EPA laboratories.

Following is a list of procedures to follow in order to provide appropriate chain-of-custody.

- complete label with a water-proof marker and place on each sample container; a clear
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to
Appendix F, different labs have different labels ); proper labeling will prevent
misidentification of samples. The Brownfield Redevelopment Assessments do not need
the sample tag

- complete a sample tag with a water-proof marker for each sample container and tie or
attach to the sample containers (Refer to Appendix E). IEPA laboratory samples and

Brownfield Assessments going to CLP or CRL do not require tags for sample containers
(Refer to Appendix C).

- enclose the sample container in a clear plastic bag making sure the sample tag and label
are visible (IEPA laboratories do not require that the samples be placed in plastic bags)
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-complete the chain-of-custody record for each sample (different labs require different

forms)

- have the sampler sign, date, write the seal time, and write the seal numbers on the
chain-of-custody record

- each time the samples are transferred from the custody of one person to another, the
chain-of-custody record should reflect this action via a signature on the sheet

- complete two separate chain-of-custody records, if the sample is going to two different
laboratories

- place the chain-of-custody seals on the outside of the coolers across the top and sides so
that it cannot be opened without breaking the seal and ship according to the procedures
outlined in Section 4.12

5.3 LABORATORY CUSTODY

The laboratory responsibility for sample security and integrity begins with the delivery of the
samples to the laboratory.

= Sample collectors or messengers bring samples to the reception room.

* The messenger lines up samples on the receiving table with the
appropriate sample report form filled out containing the
necessary information to identify the sample.

e Laboratory personnel check coding on sample containers to

ensure that samples are properly coordinated with the report
forms.
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Laboratory numbers are assigned to the report form and these
numbers are plainly marked on the appropriate sample
containers.

Collectors/messengers are asked to wait until numbering is
completed as a further check on sample integrity.

Laboratory personnel sign for each sample on the appropriate
report form and at this time notes on the report any deviations
from sample preservation procedures.

Sample information is logged into a computer.

Sample distribution in the laboratory is carried out by the
receiving section to ensure that samples are sent to proper areas
for analyses.

All laboratories are locked at the end of the day.

Samples are retained in the laboratory, if requested, until the
final report is submitted or litigation has been completed.

If required, facilities are available for securing samples under
lock and key.

"Raw" data books must include the method used to make the
measurement, the date of the measurement, the analyst's
signature, the observed value, all calculations and the result.
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e If automated equipment is used with results printed out on
digitizer tape, the digitizer tapes are to be numbered, filed and
become a permanent raw data record. Cross-reference should be
made between the tape numbering system, the sample number and
the notebook system so the original tape can be retrieved as
required. The analyst must sign and date these charts.

o If observations are recorded on a strip chart, calculations can be
performed and the result can be written on the strip chart. Peaks
for each sample number must be identified, using the sample
number and/or standard concentration values. Strip charts are
numbered and filed in a secure location as a permanent location
record. The analyst must sign and date these charts.

e When containers, samples, or extracts are transferred from one
laboratory to another, the appropriate chain-of-custody sign
out/in protocol must be used. Samples or extracts should be
shipped in sealed containers, where necessary, following the
appropriate DOT regulations.

5.4 FINAL EVIDENCE FILE

Once the data package equivalent to CLP requirements are prepared and sent to the IEPA, a copy
of the same data package is retained at the laboratory. The IEPA QA officer and site assessment
staff assess the data package and then the data is stored in the Division of Land Pollution file until

further use. CRL maintains the original CLP and CRL data and the IEPA Site Assessment Unit
maintains field notes.

REFERENCES - SECTION 5.0

Environmental Protection Agency, 1995. Sampler’s Guide to the Contract Laboratory. OSWER
Directive 9240.0-01D EPA/540 P-90 006.

Environmental Protection Agency, Office of Emergency and Remedial Response, January, 1991.
User’s Guide to the Contract Laboratory Program. (OSWER Directive 9240.0-01D).
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6.0 CALIBRATION PROCEDURE AND FREQUENCY

6.1 Laboratory Instrument Calibration

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the
IEPA Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the IEPA
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses 1s
obtained from the USEPA Region 5.

Calibration Procedures & Frequency for RAS and SAS analysis

The CLP calibration procedure and frequencies are specified in the CLP organic and
inorganic SOWs.

SAS Calibration Procedures & Frequency

The SASs calibration procedures and frequency are specified in the SASs request.

CRL Calibration Procedures and Frequency

The CRL calibration procedures and frequency are specified in the CRL organic and
inorganic SOPs.

6.2 Field Instrument Calibration

XRF Calibration Procedures & Frequency

The XRF calibration procedures and frequency are specified in the XRF SOP.

TVA Calibration Procedures & Frequency

The TV A calibration procedures and frequency are specified in " : 50 0
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7.0 ANALYTICAL PROCEDURES

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the
IEPA Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the IEPA
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses is
obtained from the USEPA Region 5 and/or IEPA. When the IEPA lab is used, a copy of their
SOP’s should be included in the sampling plan. CRL will follow their own internal SOP’s which
will contain the analytical procedures.

Routine Analvtical Services Laboratory Procedures (RAS)

All samples for CLP TCL VOAs and semivolatiles and CLP TAL inorganic (total metals and
cyanide) will be analyzed according to analytical procedures set forth in the U.S. EPA CLP RAS
SOW (OLMO03.1) for organics analysis, and RAS SOW (ILM04.0) for inorganic analysis RAS
SOW (OLC03.2). See Appendix E.

Special Analytical Services Laboratory Procedures (SAS)

The analytical procedures to be used for performing the SAS analyses are described in the SAS
requests obtained from Region 5. The SAS requests specified calibration procedures, frequency of
calibration, and the internal quality control checks required for each analysis.
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8.0 DATA REDUCTION VALIDATION and REPORTING

All samples collected for will be sent to the CLP Laboratory, the IEPA Laboratories, or CRL.
Data reduction, evaluation, and reporting for samples analyzed by the CLP or the IEPA performed
according to specifications outlined in the CLP RAS SOW (OLMO03.1) or the most current for the
organics and SOW (ILM04.0), OLC03.2 or the most current version for inorganics. Then, if the
USEPA CLP is used data will be sent to the EPA, Region 5 for data validation, if the IEPA
Laboratories are used data will be sent to the IEPA Division of laboratories/Quality Assurance
Section for validation, if the CRL is used data reduction will be performed according to
specification outlined in the CRL SOP by CRL.

Data resulting from SAS request will be reduced, evaluated and reported as described above
unless special procedures are given in the actual SAS request.

8.1 Data Validation

Data validation procedures shall be performed for laboratory operations as described
below:

8.1.1 Procedures to Validate Laboratory Data

USEPA Contract Laboratory Program National Functional Guidelines for Organic and
Inorganic Data Review, February 1994, procedures will be followed to validate USEPA
CLP RAS analyses or IEPA generated CLP RAS equivalent analyses. Validation of CRL
and SAS data will follow Region 5 and/or CRL validation SOPs. Most CLP data for Site
Assessments and Redevelopment Assessments will be performed by CADRE. A full
manual review can be requested and performed for certain sensitive sites (i.e. NPL
listings).

8.2 Data Reporting

Data reporting procedures shall be carried out for laboratory operations as indicated below:
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8.2.1 Laboratory Data Reporting

The task of reporting laboratory data (to the U.S. EPA) begins after the validation
activity has been concluded. The IEPA Division of Laboratories Quality
Assurance Section Manager oversees the final review of the report summaries and
case narratives to determine whether the report meets program requirements. In
addition to the record of chain-of-custody, the report format shall consist of the
following:

1. Case Narrative:

- Date of issuance

- Laboratory analysis performed

- Any deviations from intended analytical strategy
- Laboratory batch number

- Numbers of samples and respective matrices

- Quality control procedures utilized and also references to the
acceptance criteria

- Laboratory report contents

- Project name and number

- Condition of samples 'as-received'

- Discussion of whether or not sample holding times were met

- Discussion of technical problems or other observations which may
have created analytical difficulties

- Discussion of any laboratory quality control checks which failed to
meet project criteria

- Signature of the Laboratory QA Manager

2. Chemistry Data Package

- Case narrative for each analyzed batch of samples

- Summary page indicating dates of analyses for samples and
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laboratory quality control checks

Cross referencing of laboratory sample to project sample
identification numbers

Data qualifiers to be used should be adequately described

Sample preparation and analyses for samples

Sample results

Raw data for sample results and laboratory quality control samples

Results of (dated) initial and continuing calibration checks, and
GC/MS tuning results

Matrix spike and matrix spike duplicate recoveries, laboratory
control samples, method blank results, calibration check
compounds, and system performance check compound results

Labeled (and dated) chromatograms/spectra of sample results and
laboratory quality control checks

Results of tentatively identified compounds
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9.0 INTERNAL QUALITY CONTROL CHECKS

9.1 USEPA CLP RAS and IEPA CLP RAS Equivalent Internal Quality
Control Checks

Internal quality control procedures for RAS from the CLP are specified in the Statement of Works
(SOWs) for organics and inorganics, or in the method description of SOPs. These specifications
include the types of QC checks required (method blanks, reagent/preparation blanks, matrix spike
and matrix spike duplicates, calibration standards, internal standards, surrogate standards, the
frequency of each audit, the specific calibration check standards, laboratory duplicate/replicate
analysis), compounds and concentrations to be used, and the quality control acceptance criteria for
these audits.

9.2 USEPA Region 5 CRL Internal Quality Control Checks

Internal quality control checks will be followed according to CRL SOPs.

9.3 SAS INTERNAL QUALITY CONTROL CHECKS

Quality control checks for SAS are identified in the QC requirements Section of the SAS requests
developed at the time of sampling
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10.0 PERFORMANCE and SYSTEM AUDITS

Performance and system audits of both field and laboratory activities will be conducted to verify
that sampling and analysis are performed in accordance with the procedures established in the
field sampling plan and QAPP. The audits of field and laboratory activities include two
independent parts: internal and external audits.

10.1 Field Performance and System Audits

10.1.1 Internal Field Audits

10.1.1.1 Internal Field Audit Responsibilities

Internal audits of field activities including sampling and field measurements will be
conducted by the site project manager.

10.1.1.2 Internal Field Audit Frequency

These audits will verify that all established procedures are being followed. Internal
field audits will be conducted at least once at the beginning of the site sample
collection activities.

10.1.1.3 Internal Field Audit Procedures

The audits will include examination of field sampling records, field instrument
operating records, sample collection, handling and packaging in compliance with
the established procedures, maintenance of quality assurance procedures, chain-of-
custody, etc. The audits will involve review of field measurement records,
instrumentation calibration records, and sample documentation.
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10.1.2 External Field Audits

10.1.2.1 External Field Audit Responsibilities

External field audits may be conducted by the U.S. EPA Region 5.

10.1.2.2 External Field Audit Frequency

External field audits may be conducted any time during the field operations. These
audits may or may not be announced and are at the descretion of the U.S. EPA
Region 5.

10.1.2.3 Overview of the External Field Audit Process

External field audits will be conduted according to the field activity information
presented in the QAPP.

10.2 Laboratorv Performance and Svstems Audits

10.2.1 Contract Laboratory Program Laboratories

The Contract Laboratory Program (CLP) Routine Analytical Services laboratories are
audited on a regular basis by US EPA. The US EPA EMSL-Las Vegas conducts the
system audits of the CLP labaratories on an annual basis and conduct performance audits
on a quarterly basis. The system audits, which will include examination of laboratory
documentation on sample receiving, sample log-in, sample storage, chain of custody
procedures, sample preparation and analysis, instrument operating records, etc. The
performance audits will consist of sending performance evaluation (PE) samples to CLP
laboratories for on-going assessment of laboratory precision and accuracy. The analytical
results of the analysis of PE samples are evaluated by US EPA to ensure that the laboratory
maintain a good performance.
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10.2.1.1 Internal Laboratory Audits

10.2.1.1.1 Internal Laboratory Audit Responsibilities

The internal laboratory audit will be conducted by the QA Officer.

10.2.1.1.2 Internal L.ab Audit Frequency

The internal lab system audits will be done on an annual basis while the
internal lab performance audits will be conducted on a quarterly basis.

10.2.1.1.3 Internal L.ab Audit Procedures

The internal lab system audits will include an examination of lab
documentation on sample receiving, sample log-in, sample storage, chain of
custody procedures, sample preparation and analysis, instrument operating
records, etc. The performance audits will involve preparing blind QC
samples and submitting them along with project samples to the laboratory
for analysis throughout the project. The QA Officer will evaluate the
analytical results of these blind performance samples to ensure the
laboratory maintains acceptable QC performance.

10.2.2 IL EPA Laboratory Program Laboratories

10.2.2.1 Internal IL EPA Laboratory Audits

Internal system audits will consist of an annual assessment of the laboratories'
quality assurance systems, good laboratory practices, and method performance to
assure program requirements are followed. The internal system audit will be
conducted by the QA officer within each of the State laboratories. If any negative
findings are determined, they will be reported to the unit supervisor and/or
Laboratory manager and the Division Quality Assurance Officer.
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11.0 PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDULES

Maintenance of the equipment is an important part of every laboratory operation. In the Division
of Laboratories, the responsibility of routine care lies with the analysts using the instruments.
Every manufacturer furnishes an instrument maintenance manual. These are kept on file in each
laboratory for frequent reference. Repairs which cannot be performed are contracted to the
manufacturer's servicemen. The analytical balances are checked annually under service contracts.
In addition, the organic laboratory has a full-time Laboratory Equipment Specialist who takes care
of most of the problems.

Preventive maintenance procedures are described in detail in the Quality Assurance Manuals for
each laboratory dated September, 1981. A summary of the procedures used in the Champaign and
Springfield laboratories is shown in Tables 13-1 and 13-2.

Preventive maintenance procedures for field equipment are as follows:

A Temperature/pH/Specific Conductance meter maintenance includes routine cleaning,
replacement of batteries as needed and electrode reconditioning as needed.

B. Combustible Gas/O, Detector maintenance includes cleaning as needed and battery and
sensor replacement as necessary.

C. HN, - Photo-Ionization Detector maintenance includes cleaning as needed, lamps replaced

as necessary and calibration with span gases provided by the manufacturer following lamp
replacement.
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12.0 SPECIFIC PROCEDURES USED to ASSESS DATA PRECISION,
ACCURACY and COMPLETENESS

12.1 Accuracy Assessment

In order to assure the accuracy of the analytical procedures, an environmental sample will be
randomly selected from each sample shipment received at the laboratory, and spiked with a known
amount of the analyte or analytes to be evaluated. In general, a sample spike will be included in
every set of 20 samples tested on each instrument. The spike sample will be then analyzed. The
increase in concentration of the analyte observed in the spiked sample, due to the addition of a
known quantity of the analyte, compared to the reported value of the same analyte in the unspiked
sample determines the percent recovery. Daily control charts will be plotted for each commonly
analyzed compound and kept on instrument-specific, matrix - specific, and analyte - specific
bases. The percent recovery for a spiked sample is calculated according to the following formula:

%R = Amount in Spiked Sample - Amount in Sample X 100
Known Amount Added

12.2 Precision Assessment

Spiked samples are prepared by choosing a sample at random from each sample shipment received
at the laboratory, dividing the sample into equal aliquots, and then spiking each of the aliquots
with a known amount of analyte. The duplicate samples will be then included in the analytical
sample set. The splitting of the sample allows the analyst to determine the precision of the
preparation and analytical techniques associated with the duplicate sample. The relative percent
difference (RPD) between the spike and duplicate spike will be calculated and plotted. The RPD
is calculated according to the following formula:

RPD = __ Amount in Spike 1 - Amount in Spike2 X 100
0.5(Amount in Spike 1 + Amount in Spike 2)

12.3 Completeness Assessment
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Completeness is the ratio of the number of valid sample results to the total number of samples
analyzed with a specific matrix and/or analysis. Following completion of the analytical testing,
the percent completeness will be calculated by the following equation:

Completeness = (number of valid measurements) X 100

(number of measurements planned)
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13.0 CORRECTIVE ACTION

For each analytical method employed in this program, the individual State laboratory will
regularly track precision and accuracy by computing the RPD for duplicate sample analyses along
with periodic determinations of spiked sample recovery. The mean recovery and the relative
percent differences of the results will be computed. These data will be accumulated for each kind
of sample matrix analyzed. These statistics will be updated as additional analyses are performed
and more experience is gained. When either the precision from replicate analyses or relative
percent difference and/or the accuracy from recovery date exceeds two times the goals (Section
3.0 of this manual), the procedure will be checked for calibration, quality of the standards and
analytical techniques. When the precision or accuracy exceeds three times the goals (Section 5.0
of this manual), analysis will be stopped and corrective action will be taken.

Corrective actions could include, but not necessarily be limited to, recalibration of instruments
using freshly prepared calibration standards; replacement of solvent lots or other reagents that give
unacceptable blank values; additional training of laboratory personnel in correct implementation
of sample preparation and analysis methods, and reassignment of personnel, if necessary, to
improve the overlap between operator skills and method requirements. After the corrective

actions have been taken and satisfactory quality control sample results are obtained, samples will
be re-run.
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14.0 QUALITY ASSURANCE REPORTS to MANAGEMENT

The Quality Assurance Officer within each State laboratory is responsible for day-to-day Quality
Assurance. This officer is responsible for taking corrective action and, if necessary, providing a
written report to the Laboratory Manager. The Quality Assurance Committee is the direct link
between the laboratory sections and the quality assurance section. The committee is composed of
a representative from each laboratory. The Quality Assurance committee reviews the Agency
laboratories, and designs and implements quality assurance and control procedures.
Implementation of quality assurance activities recommended by the committee is basically at the
section level. The Quality Assurance section, which reports directly to the Manager of the
Division of Laboratories, is responsible for overall Quality Assurance of all laboratories and
improvement of QA actions. Specific QA reports are not required on a fixed timetable.

CLP and CRL will follow their SOWs and SOPs for corrective action. Field instrumentation
quality assurance is followed per the instrument’s SOP.
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B LADME ™4

géroBJECTIVES FOR LABORATORY PARAMETERS (CLP)

Matrix Spike Recovery and Relative Percent Difference Limits (RPD)
— 1
§Recovery $RPD
Water j’ﬂ__—__Water ioil
Metals and Cyanide 75-125 75-125 20 20
L Volatile Organic Compounds

1,1-Dichloroethene 61-145 59-173 14 22
Trichloroethene 71-120 62-137 - 14 23
Benzene 76-127 66-142 ' 11 21
Toluene 76-125 59-139 13 21
Chlorobenzene 75-130 60-133 13 21
Pesticides/PCBs
y-BHC (Lindane) 56-123 46-127 15 50
Heptachlor 40-131 35-130 20 31
Aldrin 40-120 34-132 22 43
Dieldrin 52-126 31-134 18 38
Endrin 56-121 42-139 21 45
4,4 -DDT 38-127 23-134 27 50
Semivolatile Organic
Compounds

Phenol ' 12-110 26-90 32 35
2-Chlorophenol 27-123 25-102 40 50
1.4-Dichlorobenzene . 36-97 28-104 28 27
N-Nitroso-di-N-propylamine 41-116 41-126 38 ' 38
i,2,s-Trichlorobenzene 39-98 38-107 28 23
4-Chloro-3-Methylphenol 23-97 26-103 42 33
Acenapthene 46-118 31-137 31 19
4-Nitrophenol 10-80 11-114 50 50
2,4-Dinitrotoluene 24-96 28-89 38 47
Pentachloropheneol 9-103 17-109 50 47

Pyrene 26-127 35-142 31 36




Container Tvype

Table 4-1

SAMPLE CONTAINER RECOMMENDATIONS

A Container: 800z amber glass ring handle bottle/jug

Closure: black phenolic baked polyethylene cap, 0.015 teflon liner
B Container: 40ml] glass vial

Closure: black phenolic open-top screw cap

Septum: disc of .005 inch Teflon bonded to .120 in silicon for

total thickness of 0.125 inch

C Container: 1 liter high density polyethylene, cylinder-round bottle.

Closure: white polyethylene, white ribbed, polyethylene liner
D Container: 120 ml wide mouth, glass vial_

Closure: white polypropylene cap, 0.015 mm Teflon liner
E Container: 16 oz tall wide mouth, straight sided, flint glass jar

Closure: black phenolic, baked polyethylene cap, 0.15 mm Teflon liner
F Container: 8 oz short. wide mouth, straight sided. fhint gluss jar

Closure: bluck phenotic. baked polyethylene cap. 0.030 mm Teflon hner
G Container: 4 oz tall, wide mouth , straight-sided, flint glass jar

Closure: black phenolic, baked polyethylene cap, 0.015 mm Teflon liner
H Container: 1 liter amber, Boston round glass bottle, pour-out neck finish

Closure: black phenolic, baked polyethylene cap, 0.015 mm Tetlon liner
J Container: 32 oz tall, wide mouth, straight-sided. flint glass jar

Closure: black phenolic, baked polyethylene cap 0.015 mm Teflon liner
K Container: 4 liter amber glass, ring handle bottle/jug

Closure: black phenolic, baked polyethylene cap, 0.015 mm Teflon liner
L Container: 500 ml high-density polyethviene. cylinder-round bottle

Closure: white polyethylene cap, white ribbed. polyethvlene liner



Sample Container, Preservation and Holding Time Requirements

Table 4-2

Matrix Analysis Container Preservation Holding Time
Soil/Sediment |Metals 1-80z WM glass jar cool to 4° C 6 months, mercury 28 days
Cyanide 1-80z WM glass jar cool to 4°C 14 days
3-50z encore tubes *additional 40z
Volatiles bottle if only doing VOA cool to 4° C no headspace 14 days

14 days untit extraction, 40 days

Semivolatiles 1-80z WM amber glass jar cool to 4° C after extraction
14 days until extraction, 40 days
Pesticides/PCBs 1-80z WM amber glass jar cool 10 4° C after extraction
Total Organic Carbon  [1-40z WM glass jar cool to 4° C 28 days
Water Volatiles 2-40mi Septum cap vials HCL to pH<2, cool 10 4° C 14 days

2-1L Amber glass bottle with teflon

7 days until extraction, 40days

Semivolatiles liner cool 10 4° C after extraction
2-1L. Amber glass bottle with teflon 7 days until extraction, 40days
Pesticides/PCBs liner cool t0 4° C after extraction
Metals 1-1L Polyethylene bottle HNOj to pH <2 6 months, mercury 28 days
Cyanide 1-1L Polyethylene boltle NaCH to pH>12, cool 10 4°C 14 days
Alkalinity 1-1L Polyethylene bottle cootta 4" C 14 days
Nitrate/Nitrite 1-250m! Polyethylene bottle 28 days
Total Dissolved Solids _|1-250mi Polyethylene bottle coolto 4" C 7 days
Total Suspended Solids | 1-250m! Polyethylene bottle coolto 4" C 7 days

Total Kieldah! Nitrogen

1-500mi Polyethylene bottle

H,SO, to pH - 2. cool ta 4°C

28 days
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Balances

Top Loader or
Pan Balances

pH Calibration

Walk-in Refrigerator

Water Deionizer
Drying Ovens

Atomic Absorption
Furnace

ICAP

"TABLE 11-1

A Synopsis of Equipment Quality Control for the Champaign Laboratory

Monthly

Monthly

Daily or with

each use

Chart checked
daily replaced

monthly

Checked

Daily

Daily

Daily
As needed
Daily
Daily

Daily
Weelkly
As needed
Daily

Use Class "S" weights If sensitivity is lesser than 0.1 mg, service representative must
be called.
Use Class "S" weights Adjust balance by using Class *S* weights or

call service representative.

Check the meter for If linearity is out of control, the electrode must
linearity by using 2 be replaced.

different buffers.

Chart observation daily [f temperature is erratic, call service representat-ive.
Monitor trace metals and Replace cartridge as indicated by manufacturer or
other toxic compounds as indicated by analytical results.

monthly

Check oven thermometers ~ Temperalure corrections are attached to the
against an NBS or oven thermormeters,
equivalent

Clean furmace windows

Check plumbing connections
Change graphite tube

Check gases.

Check autosampler and tubing

Check gas flow

Change tubing

Clean nebulizer

Check autosampler and tubing
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ABLE 11-2

CALENDAR OF ORGANIC LAT ORATORY EQUIPMENT MAINTENANCE

Instrument
Balances:

Analytical Balances

Top Loader
Triple Bcam Balances

All Balances
All Balances

Conductivity Meter;

Nanopure Water System:
Drying Ovens:

Refrigerators/freczers:

pH Meter:;

Gas Chromarograph:

Proc :dure

Calil ration

Calil ration
Cali ration

Met ler field service
Refi rence weight check

Cali rration with
Stas dard KC! solution

Cor juctivity cell
Cle: ning

Cor ductivity checked

Ter perature monitoring
Ter iperature calibration

Ter iperature monitoring
Wa ning system checked
Ter iperature adjustment
De: ‘osting

pH calibrarion

pH clectrode

M: ntenance

Sp cific ion/reference
El¢ ctrode maintenance

Ch :ck response with
sta 1dard mixture,

CO 1pare to previous
da , and file

ch omatograph

Ct =ck recorder,
cle strometer zero, and
no se level at operating

Frequency

Every time 2 standard is

prepared or at least monthly

Monthly
Monthly

Annually
Annually

Weekly

As required

Daily

Daily
Monthly

Monthly
Monthly
As required
As required

Each time pH
meter is used
As required

As required

Daily

Daily
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TAI LE 11-2 (Cont))
Proc «dure
atter sation

Che: k carrier gas

flow through column
with bubble flow-meter
and locument in

inst: iment log

Che 'k temperature
of d :tector, inlet,

col :mn oven and document

in ir strument log
Ver fy hinearity
Ser um replacement

Ch: nge carrier gas
drie - assembly
gas cylinders

Vis 1ally check for
shi ing of column
pac ung material
res dting in forward

mc /ement beyond the
bo1:om of the column
ex: or setiling in

ex« ess of a 14" from
the glass wool plug at
the column inler

Gl ss wool replacement

Cl eck glass ow system
fo leaks using "SNOOP"
cy inder change

E- aluate performance of
ea h column with special
st ndard mixture

=3¢ F.uidruce

Frequency

Daily

Daily

Daly
Every 2 days

After every 2

Weekly.

As required (Daily if
samples being injected
are dirty)

Monthly and with

carrier gas

Monthly

F~oea
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Electron Capture Detector:

Flame lonization Detector:

Hall 700A Derector:

Finnigan GC/MS/Data System

312 886 E74)

TAI LE 11-2 (Contd)

Proc zdure

Che k entire instrument
for 1 yose connections
and rayed wire

insu ation

Che :k all rotometers and
flov controllers for
proy er float action

Col imn Temperature
Ver fication

Det :ctor wipe test
(N-13)

Det :ctor cleaning
Dei :ctor cleaning
Ele :trolyte change

Re: ctor tube/Teflon
cor aecting tube change

T=312 P.uisrues  rep33

Frequency
Monthly

Monthly

Monthly

Every 6 months (May 1 and
November 1)
As required

As required

Monthly or as required by
noise level

Every 6 months or as
required

This section of the manual contains operator maintenance procedures for the 3200, the 4021, and 510
GC/MS systems. By performing thes : procedures at the intervals recommended in the following table, the
operator can obtain optimum perform ince from the system; more detailed information may be found at the

beginning of cach procedure:

- Tor gauge rube degassing

Hi th vacuum meter
ca bration

Pr amplifier fine zero

Pu mp oil-level check

Py mp purging

Weekly

After degassing

Monthly
Monthly

Monthly
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Instrument

$ L oBdb gl

TA].LE 11-2 (Cont.)
Prog :dure

Pum > oil changing

Pre: mplifier coarse zero

Gla: s jet separator cleaning

Anz yzer cleaning

Sol d probe inlet
ma 1tenance

Re olution Adjustment

Mt ltiple mass marker
cal bration

Sit gle mass marker
ca bration

Az a]yzcr.bakeout

A - filter cleaning

D. te System air filter

T,31d FLviB/ees

Frequency

Mechanical pump: ar least
quarterly

Diffusion pumps: annually
or when bakeout does not

adequately reduce
background

Semi-annoaily

When separator becomes
clogged

If background is too high
after bakeout. Dirty or
contaminated analyzer
components may also
produce poor peak shape
and require excessive ion
energy (over 10 volts) to
obtain reasonable sensitivity

When O-rings are damaged
or leak

When peak shape and
resolution becomes
unsatisfactory or after
cleaning the analyzer
assembly

As necessary whenever
resolution is changed

As necessary whenever
resolution is changed

When background becomes
excessive

Every 3 months

For INCOS DS: Prefilter,
every 30 days; absolute
filter, every 3 months

r=s3i
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lnstrument ' Prog¢ sgure Erequency

Mag 1etic tape read/write  Every 40 hours of use

heac 3
TTY Lubrication and Every 3 months
clea aing

Zeta Plotter: Pen :arriage lubrication Every 3 months

Pap 1 sprocket cleaning Every 6 months
Dri e belt Jubrication Yearly
Printronix Printer: "Alr ilter cleaning Every 3 months
Har uner bank cleaning Every 3 months
Car ,, Counter Balance, Every 3 months

Ani -Rotation arm and
O-r ng lubncation
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Figure 4-1
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SECTION L. INTRODUCTION

A. PURPOSE

In the past the Agency has been challenged in court cases on the validity of data on the grounds
that sampling and preservation procedures varied from person to person. In an effort to ensure
samples are collected in a consistent manner to produce data that reflects actual site conditions,
the Bureau of Land (BOL) formed a technical work group to develop a basic sampling procedures
guidance manual. This manual contains sections which provide commonly accepted methods for
collecting samples of the various media encountered at a site during an inspection. The following
fourteen (14) sections of this manual will a